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For over 60 years 
this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


ii 
PORTLAND 
BR 
3 \ 44 
a 
\ G > 
Goce 
— 
AND CE 
is 
| 
| 
cee Telephone : Penarth 300 Telegrams : ‘* Cement, Penarth” | 


January, 1952. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


TUBULAR STEEL TRENCH STRUTS 


(ADJUSTABLE) 


REGISTERED TRADE MARK 


OUTSTANDING ADVANTAGES 


1.—Save at least 80% labour by elimin- 
ating the old-fashioned system of cutting, 
wedging and nailing timber strutting ; 
no waste of timber. 


2.—Fixed by one man in one minute. 


3.—Being steel complete, they are 
practically everlasting and can be used 
f over and over again indefinitely. 


4.—Take up very little store space and 
\% very compact for transport. 


5.—No loose parts which can be 
lost, so they are always ready for 
work. 


IN THREE SIZES 


Approx. 
Expanded Weight 


23 


Burton's Patent Solid Dropforged Steel Scaffolding Fittings 
THE LONDON & MIDLAND STEEL SCAFFOLDING CO., LTD. 


ST. LUKE’S WORKS, OLD HILL, STAFFORDSHIRE 
Telegrams : DUBELGRIP, CRADLEY HEATH. Telephone : CRADLEY HEATH 6237/8 
London Offices: BURWOOD HOUSE, CAXTON STREET, S.W.! 
Telephone : Abbey 6483/4 Telegrams : Dubelgrip, Sowest, London 
4 
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FACTORY WORK IN COURSE OF CONSTRUCTION 


YORKSHIRE 


HENNEBIQUE 


FERRO - CONCRETE SPECIALISTS 
SINCE 1904 


HEAD OFFICE : VIADUCT WORKS, KIRKSTALL ROAD, LEEDS, 4 
Telephone : Leeds 20687-8-9 Telegrams : Ferro, Leeds 
BRANCH OFFICE: 6, WINCOLMLEE, HULL. Telephone: Hull 3350! 
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Con.uiting Engineers : L. G. Mouchel and Partners 


WHARF CONSTRUCTION AT PLYMOUTH 


This view of work in progress on a new wharf at 
Plymouth shows a rock breaker and diving boat, 

also in the background is a dredger equipped LAING 
with special rock grabs. Part of the wharf, with 


reinforcement to the decking, is shown in the 
foreground. 


Contractors for every class of Building and Civil Engineering work at home and overseas 
John Laing and Son Limited, London, Carlisle, Johannesburg, Lusaka. Established in 1848 
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FORMS 


AND STEEL SHUTTERING 


KELVIN 6-in. PATHFINDER heavy-duty steel road forms in use on the recon- 
struction of a concrete road between Leicester and Nottingham. 


JAMES GRUNDY & CO. LTD. 


BROWNLOW STREET, ST. HELENS, LANCS. 
Telephone : ST. HELENS 3004. Telegrams: KELVIN, ST. HELENS 
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PURDIE 


LUMSDEN 
CO. LTD 


Civil Engineering Contractors 
Reinforced Concrete 
Gunite & Pressure Grouting 
Pile Driving 


25/27 OXFORD STREET, NEWCASTLE - UPON - TYNE, 
TELEPHONE : 27367/8/9 TELEGRAMS : PILING, NEWCASTLE 
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CONCREAM 


This no ining. h and easy working 
white mould oil can be used with confidence 

on all classes of in situ and precast concrete 
j work where the use of a white mould oil is 
recommended. 


'VIBRAMOL 


_ This non-staining and non-separating mould 
4 oil is made specially for use on steel shutterin; 
' and moulds where vibrators are used, a 

| provides a good film which is not readily 
moved under vibration. 


SPRAYMOL 


This grade of mould oll has been specially 
uced for use with a spray gun. it can 


i used with great economy on all types of 
_ shuttering and moulds, and will not separate 
under pressure. 
PRODUCTS OF THE 
99 
* ORIGINAL MAKERS OF 
Experience has shown that the production of CONCRETE MOULD OILS 
concrete needs 


We specialise in the production of mould oils and com- 
pounds for concrete work of every kind, from mass 
concrete work to high-class architectural stone work, 
and have an unrivalled experience which enables us to 

The (Mould Compound hes been specially give expert advice on all mould oil problems. We 
to requirements of those have a grade for every purpose, and will be pleased to 
submit full details, samples, and prices on request. 


RICH? HUMBLE & SON, LTD., COLUMBA OIL WORKS, LEEDS, 3 


Telaphene : 27155. ESTABLISHED 1854. Telegrams : ‘* Columba, Leeds, 3.” 
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17 FT. CANTILEVER SLABS 
PRESTRESSED CONCRETE 


demonstrates some of the out- 


standing qualities of prestressed 
concrete. The concrete was 
made in short sections, assembled 
with dry joints, and prestressed 
on the site. The hilt and blade 
of the sword, standing 50 ft. 
high, are prestressed by three }” 
diameter ‘MACALLOY ’ Steel 
Bars. 


The handguard is of special 

interest. Comprising two canti- 

levers 17 ft. long, with an overall 

wing span of 36 ft., it is designed 

to sustain point loads of 400 Ib. 

at the tips. The cross-section of 

each wing measures 24” X 6” at 

the root, tapering to 3” deep at 

the tip. The cantilevers are pre- 

stressed with four }” diameter 

*“MACALLOY’ Steel Bars. 

The total weight of bars in the made of prestressed concrete 
complete structure is 560 Ib. 

Lee-McCall fittings and pre- BY THE 
stressing equipment were used 


throughout. LEE-McCALL SYSTEM 


McCALL AND/ COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD AND AT LONDON 


P.C.S. 
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7 he 1952 ARD-50 MODEL illustrated above is driven by an electric motor, and the position is shown of the 

pedal and hand control levers. It is supplied complete with standard accessories and fitted with an electric 

Motor, a Ruston & Hornsby petrol-paraffin engine, a Petter’s petrol engine or Diesel engine. It is superior 

to all other types in speed, accuracy, simplicity and economy. The automatic control is governed by the 

fluted member (Brit. Pat. No. 469,649) which permits the desired bending angle to be set mathematically. 
This model is a double-disc machine which will bend all diameter bars from } in. to 2 in. 


1952 RAS-40 MODEL. The 1952 RAS-40 MODEL illustrated below is a single-disc 


chine for bending bars up to I} in. It has been designed for the special purpose of enabling the 

Gonirco to obtain an extraordinarily high bending production of bars up to I} in. Its speed has been 

creased to a practical limit of 8 to 10 r.p.m., and a full hook bar takes three seconds bending time. Its 

simple operation enables the maximum high speed to be easily maintained with accuracy in bending. Send 
for full details. This model can be supplied motorised or engine-driven. 


CEMENT & 


SECOND AVENUE, 
Telephone: Chatham 45580. Tele 
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BAR-BENDING 


The illustration above shows the bending of an angle loop in one operation with the 1952 ARD-50 Model. 

This model is invaluable for repetition bending, and is fitted with a cantilever backrest for multiple bending 

of small diameter bars shown in the illustration below. We also supply, at extra cost, a special device for 

bending hoops and spirals, and formers and backrests for special steel, such as “ Isteg,” “ Square 

Grip,” “ Twisteel,” etc The 1952 ARD-50 Model is in full production, and complete details will be 
sent on request. 


POWER BAR CUTTERS 


Send for our illustrated catalogue giving details of the BRRL.SOA model 
high-speed shearing machine. it cuts mild steel rods up to 2 in. diameter, 
makes 28 cuts per minute, and 2 in. diameter bars require one cut only. 


TEEL LTD. 


HATHAM, 
s and Cables: Cembelgi, Chatham 
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Handling and Storing 
BULK CEMENT 


is cheaper than paying 20s. 3d. 
for paper bags per ton of cement 


* BULK CEMENT 
_ HANDLING IS 
| ALWAYS MORE § 
EFFICIENT WITH 


SYSTEM 


More than 20 per cent. of the 
cost of cement to-day is for the 
non-returnable containers. For 
this reason more and more con- 
tractors and precast concrete 
makers are arranging to take 
their cement in bulk. Fuller- 
Kinyon are pioneers in the 
economical handling of loose 
cement. Write to the address 
below for information on how 
the Fuller-Kinyon pneumatic 
conveying system can solve your 
problem and save you money. 


CONSTANTIN (ENGINEERS) LTD. 
14 DARTMOUTH STREET, LONDON, S.W.|I. Telephone: WHitehall 6070 
(Sole licensees for the manufacture and sale of Fuller equipment in Great Britain) 


On 


| 

' 

gt 

a 

4 

a 


Jaxvary, 1952. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


BIERRU 


& PARTNERS LTD. 


h 


CONSTRUCTION OF SEA OUTFALL FOR CIRCULATING WATER AT BRIGHTON 
““B’’ POWER STATION FOR THE BRITISH ELECTRICITY AUTHORITY 


Consulting Engineers : Sir William Halcrow & Partners 


10 SUDBURY HILL, HARROW-ON-THE-HILL 
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This new pre-formed shuttering 


“saves time, labour and mo 


Contractors W the maximum 


Y their | timber licences 


Grangewood standardised timber panels for all types of concrete construction 


were devised in Sweden. Their special construction allows component boards to 
swell or shrink on wetting and drying without any opening up of joints and 
without warping, so that the panels always come away easily from the set con- 
crete and leave a smooth, dense face. 


Standard sizes are 4’ 10” x 1’ 6” and 2’ 5” x 1’ 6” for use at 2’ 5” spans. The 
maximum span for 1}” boards is 26". Other thicknesses available for wider spans. 


Boards held at joints by corrugated metal fasteners. 1}” finished thickness 
planed timber, usable both sides. Steel rod sunk in dovetail groove at both ends. 


The cheapest alternative pre-formed shuttering is 3} times the cost of the 
Grangewood Panel. 


Send for Ulustrated Folder and Prices 


GRANGEWOOD 


Pre-formed timber shuttering panel 


Manufactured in England and Wales by AUSTINS OF EAST HAM LTD., EAST HAM, E.6. 
Manufactured in Scotland by BROWNLEE & CO. LTD., PORT DUNDAS, GLASGOW, C.4.’ 


im These new waste-proof panels Y may 

| 

be used at least 20 times, 

Ld thus giving | 

value for 

DOUglas 7331 
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Trostre Works, Lianelly, for the Steel Company of Wales. 
L. G. Mouchel & Partners, Ltd., Consulting Engineers. 


CIVIL ENGINEERING BUILDING 


SITE INVESTIGATIONS 
REINFORCED AND PRESTRESSED CONCRETE 


ROBERT M. DOUGLAS (CONTRACTORS) LTD. 
395 GEORGE RD., BIRMINGHAM, 23. AND BRIDGE RD., WAUNARLWYDD, nr. SWANSEA. 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
ee based on systematic diagnosis of 
defects. 


WHITLEY MORAN « CO. LTD. 


Li LP Specialists in the Repair of Engineering Structures 
UNITE 5 OLD HALL STREET, LIVERPOOL. Telephone: Central 7975 


the FLOORS the new 


Tyne Tunnels are 


The pedestrian tunnel and the tunnel for precast concrete 


cyclists under the Tyne, both 890 ft. long, 


have been entirely paved with precast rein- S L ABS 


forced concrete slabs manufactured by us. 


SAMUEL TYZACK & CO. LTD. 
FULWELL ROAD, - SUNDERLAND | 
THE LARGEST PRECAST CONCRETE MAKERS IN THE NORTH OF ENGLAND 
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Concrete resistant to Sulphur 
fumes-ready for use in 24 hours 


Made possible by using Aluminous Cement 


In this locomotive shed at an important London station, 
Ciment Fondu was specified for the construction of 
“NORTHERN LIGHTS” in order to prevent erosion 
of the concrete by sulphurous fumes. 

Forty-eight triangular trusses were pre-cast, each weighi 

1} tons and, due to the phenomenal speed of hardening 
concrete made with Ciment Fondu, only one mould was 
necessary and considerable economy was effected. 

Four hundred and twenty purlins of varying design were 


also constructed with Ciment Fondu. 
All units were placed into position 24 hours after casting. 


Photograph by courtesy of British Railways 
Write today for further particulars and latest literature C| MENT 


Concrete Rock-Hard in one day 


LAFARGE ALUMINOUS CEMENT CO. LTD., 
73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 
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eGLASCRETE e 


Dr. F. F. Curtis, Chief Architect of L.P.T.B. (Western Region), 
used effectively Glascrete (reinforced concrete and glass) mullion 
Ss. bar windows in his very striking design for Hanger Lane Station, 


er, shown above. 


7 paint GLASCRETE” 
181 Queen Victoria St, LONDON. «c+ 


Telephone : cenTRAL 5866 (6 lines). 


dustless floors 


Concrete dust is fatal to machinery, a severe inconveni- 
ence to operatives and a constant menace to production. 


“CCC CASEHARDENING” process produces a floor which is not only 
hard—so hard that even by the drastic use of a wire scratch broom no concrete 
dust can be raised—but is also impervious to water and resistant to the destruc- 
tive action of oils, grease and soda. 


“CCC Casehardening "’ process is applied only by our trained staff and the 
result is guaranteed. 


“CCC” PREMIX for Waterproofing, Rapid Hardening, 
and Toughening Concrete 


CRESCENT WHARF: BIRMINGHAM 


\ 

4 
A | 

+ 
| 

| LGB. | 
3 


January, 1952.5 CONCRETE AND CONSTRUCTIONAL ENGINEERING 


Jetty for large tankers on the Thames for the London & Thames Haven Oil Wharves, Ltd. 
Consulting Engineers : Mr. Thos. C. Rolland and Messrs. L. G. Mouchel & Partners, Ltd. 
tractors : Messrs. John Mowlem & Co., Ltd. 


The sub-structure of this 
jetty is constructed of 


PRECAST 


CONCRETE 
CAISSONS 


in sections 8 ft. long, with an 
external diameter of 8 ft. 3 in., 
and a wall thickness of 4} in. 


‘ supplied by 
SPUN CONGRETE 


SPECIALISTS IN PRECAST CONCRETE FOR CIVIL ENGINEERING AND 
PUBLIC WORKS CONTRACTS, INCLUDING TUBULAR PILES, MARINE 
CAISSONS, SEWERAGE PIPES, LIGHTING COLUMNS, TRANSMISSION 
POLES, VENTILATING COLUMNS, ETC. 


RYE HARBOUR, SUSSEX BURTON-ON-TRENT 
TELEPHONE : RYE 2362 TELEPHONE : BARTON UNDER NEEDWOOD 286 
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prestressed and 
precast concrete 
for building and 
Civil 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country. 


January, 1952 


H. B. CONCRETE CO Li» 


Head Office: East Street, Epsom, Surrey. Branch Works: Vicarage Road, Egham, Surrey 
Telephone : Epsom 4041/4042. Telephone : Egham 3092/3093. 


VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 


The ‘‘ CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. 


BEACONSFIELD ROAD, LONDON, N.W.10. ‘Telephone: WILLESDEN 0067-8. Cables : CAPLINKO, LONDON 
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TRANSPORT 
BY 
ROPEWAY 


This Ropeway is carrying Bauxite over Indian 
roads, valleys and hills for a distance of 6 miles. 
We can install ropeways to carry a few hundred- 
weights or up to 400 tons per hour, and if you have 
any transport problems, we invite you to consult us, 
Our Engineers have solved many similar problems ; 
can they help you to solve yours ? 


Write for illustrated brochure 
BRITISH ROPEWAY 
ENGINEERING CO LTD 


Plantation House, Mincing Lane, London, E.C.3 
Telephone: Mansion House 4681-2 
Telegraphic Address: Boxhauling, Fen, London 


..... the specified 

cover of reinforcement 

is automatically obtained 
with...B.E.¢. BAR SPACERS 


OVER 7,000,000 


provides the complete answer to bar-spacing with- 
out risk of displacement . . . specified cover is 
accurately maintained ... unaffected by heavy 
tamping and vibration . . . no rust stains . . . easy 
and quick to fix . . . permanent . . . manufactured 
for rods #, in. diameter and upwards with cover of 


pending 4 in. and upwards. 
For samples and prices send to: 


BERRY’S ENGINEERING CO. 27513 


Contractors to Ministry of Supply, etc. 
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SUPER 


CEMENT 


SUBMARINE BRAND 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 
Uses :— 


For CONCRETE 

Provides a CONCRETE of great strength 
at early dates and impervious to water, 
oil, etc., without any form of surface 
coating. 


For PAVING 

Produces a hard wearing PAVING, dust- 
less and proof against penetration by water, 
etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power thata |” thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


SUPER CEMENT LTD 


"3 LONDON, W.C.1 


Phone : 


29 TAVISTOCK SQUARE, : 
Euston 1808 
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It was once said that a man could do almost 

anything with a good knife, a piece of string 

and a little money. 

A modern version of the same theme — and 

much more true — is that Expanded Metal is 

the material of 101 uses. It is universally used 
as reinforcement for concrete or lathing for plaster- 
work and it is equally successful as a decorative 
ceiling of colour-anodised Expanded Aluminium. 
From walkways to letter trays; reinforcement to 
décor ; openwork partitions to loudspeaker grilles ; 
bedlamps to guards for machinery — such diversity 
of use provides evidence of the hundred and one 
ways in which men take advantage of the remark- 
able adaptability of Expanded Metal. 


Expanded 
Metal Products 


The Expanded Metal Company, Limited 


Burwoed House, Caxton Street, London, S.W.1. WHitehall 1736. 
STRANTON WORKS, WEST HARTLEPOOL, HARTLEPOOLS 2194 


ALSO AT: ABERDEEN, BELFAST, BIRMINGHAM, CAMBRIDGE, CARDIFF, 
EXETER, GLASGOW, LEEDS, MANCHESTER. 


Ti E Metal 


Festival ing ceiling at Bow Road M. i 
Church, London. Architects: Messrs. Mauger & May, F/F.R.1.B.A. 
( Bottom) Reinforcement for concrete—Electricity Sub-station, Brentford, 
Sor the Southern Electricity Board. 

(64c) 
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wic KHAM Builders’ Hoists, all 

models, include quick fitting Tower 
Masts which take substantially less time 
to erect. The Mast sections are de- 
signed to butt on to each other and so 
rabbeted as to be automatically self- 
aligning. Sections are held together 
by six bolts only, no fish plates being 
required. The Power unit is totally 
enclosed in a steel housing affording 
complete protection. All Wickham 
Friction Winches are fitted with self- 
aligning ball and/or roller bearings, 
giving longer life and lower maintenance 
costs. All Wickham Builders’ Hoists 
are fitted with an Automatic platform 
control which increases the life of 
the wire bond and prevents crashed 
platforms. 


Leading Contractors on the Festival 
of Britain sites made extensive use 
of WICKHAM BUILDERS’ HOISTS 


. 


WICKHAM PRODUCTS 


Builders’ Hoists (Mobile and 
Static), Passenger Hoists, 
Concrete Elevators, Dia- 
phragm Pumps, Power Please write to us for interesting literature 
Winches, Portable Winches, and the name of our agent in your area. 
Brick Barrows, Safety Gates 


A 


TAKE IT UP WITH 
WICKHAM 


Wickham 


(Dept. 4) 34 VICTORIA ST., LONDON, S.W.1. Phone: ABBEY 5967-8 


Grams: Wicamite Sowest London 
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“GUNITE 


The successful way to re- 
condition defective con- 
crete structures, encase 
structural steelwork, and 
line tunnels and water 
reservoirs. Developed 
and applied in all parts of 
the world with the re- 
sources, experience and 
skill of The Cementation 
Company, Ltd. 


PiLING 


The Cementation Com- 
pany, Ltd. have the re- 
sources and the experi- 
ence to undertake piling 
work for Hammer Founda- 
tions, Factory Extensions, 
Machinery Bases, Under- 
pinning, Bridges and any 
similar purpose in any part 
of the world. And the 
skill to complete the work 


quickly and inexpensively 


CEMENTATION 


’ For nearly half a century we have, by one or more of our 
working space are limited processes, successfully prevented leakage of water through, 
and freedom from harmful under and around dams, from service and impounding 

reservoirs, filter beds, draw-off tunnels and other ancillary 
vibration is essential. works. Our reputation is world-wide. 


“CE EN TATION 


even where headroom and 


BENTLEY Tel. OON. 54177-8-9 
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Pneumatic 
Prestressed Concrete 


JANUARY, 1952. 


Prestressed concrete beams for new Jetty at Thames Haven in course of construction by Messrs. John 
Mowlem & Co., Ltd., in which *‘ DUCTUBE ”’ is used for forming the cable ducts. 


““Ductube” pneumatic rubber tubing 
for forming ducts in concrete 


is not only economical and indispensable in prestressed 
concrete but is widely used for producing circular 
cavities in precast concrete units and to eliminate the 
use of metal conduit and earthenware pipe in “in 
situ’ concrete. ‘‘ DUCTUBE”’ is easy to use and 


will solve many awkward problems in all classes of 
concrete work. 


DUCTUBE COMPANY LIMITED 


235/241 REGENT STREET, LONDON, W.! 
TELEPHONE : REGENT 2592 
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CONCRETE CONSTRUCTION 


These Photographs 
(by courtesy of North Western Gas Board) 


Mlustrate 
REINFORCED CONCRETE 
RETAINING WALLS. 


RECENTLY CONSTRUCTED BY US 
NEAR MANCHESTER. 


WE ARE ALWAYS PLEASED TO 
QUOTE FOR :— 


HEAVY 
EXCAVATION. 


FOUNDATIONS. 


REINFORCED 
CONCRETE. 
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ROOFING CONTRACTORS 


The covering for the reinforced concrete prismatic roof of the new bottling store for 
Watney, Combe, Reid & Co., Ltd., illustrated above, comprises a layer of aluminium foil 
below corrugated asbestos concrete sheeting. This roof covering is one of many types 
of roofing contracts carried out by us for structures of all kinds. For your next roofing 
contract, send your inquiries to: 


R. J. SYMONS, LTD., HINCHLEY WOOD, ESHER, SURREY 


TELEPHONE: EMBERBROOK 3535 
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PRESTRESSED CONCRETE 


BY THE 


LIVERPOOL ARTIFICIAL STONE CO. LTD. 


USING 


TRILLOR 
ELECTRIC 
VIBRATORS 


AND 


FITMENTS 


Details of these and other items of 
Vibrating Equipment sent on request. 


E.P. ALLAM & CO., LTD. 


LONDON: 45 Great Peter Street, S.W.1. Telephone: Abbey 6353 (5 lines) 
SCOTLAND : 39 Cavendish Street, Glasgow, C.5. Tei.: South 0186. Works: Southend-on-Sea. Tel: Eastwood 55243 


PRESTRESSED 
precast GONGRETE 


Send your enquiries to 


FERROCONCRETE 


(LANCASHIRE) LTD 


for all forms of prestressed structural members, precast concrete flooring and staircases, Cast Stone, 
and General Building Products. 


WINDOW LANE, GARSTON, WOOLTON RD., ALLERTON STN., ASHBURTON & REDCLIFFE ROADS, 
LIVERPOOL 19 LIVERPOOL 19 TRAFFORD PARK, MANCHESTER. 
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Candy Filter House for South-West Suburban Water Company. 
Mr. H. Austin Palmer, Engineer. 


THE BEST WAY to illustrate CONCRETE 


is by HALF-TONE BLOCKS 
OF THE HIGHEST QUALITY 


Complete Service of 
ENGRAVING, TYPESETTING, 
PHOTOGRAPHY, 
ELECTROTYPING and STEREO- 
TYPING and ARTISTS’ WORK 


THE STRAND ENGRAVING COMPANY LIMITED 
8 & g ESSEX STREET, STRAND, W.C.2 
Telephone: Temple Bar 6311. Engravers to ‘* Concrete.” 


XXX 

— - | d 

| 

| 
} 

| 


Jaxvary, 1952. CONCRETE AND CONSTRUCTIONAL ENGINEERING 


i> 


wart 


Transport Depot for Bournemouth Corporation. Architects: Messrs. Jackson & Greenen. 
Consulting Engineers: Messrs. R. Travers Morgan & Partners. 


BARREL VAULT 


SHELL ROOFS 


placed 


THE 


EMENT-(UN 


COMPANY - LIMITED 


ESTABLISHED 1924 


GUNITE HOUSE - GREAT WEST ROAD - BRENTFORD - MIDDLESEX 
Telephones: Ealing 3888 & 3194 
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aa The PC3 PUMPCRET 
Mobile 


CONCRETE PUMP 


PUMP AND PIPELINE 


The latest and most efficient method of placing concrete for Hydro- 
Electric Schemes, Tunnels, Power Stations, Cooling Towers, Subways, 
Silos, Canals, Piers, Viaducts, Reservoirs, Bridges, Runways, Founda- 
tions, Buildings, Pylons, Pipe Spinning and Lamp Columns. 


Pumpable concrete must of necessity be good concrete. 


Pumps and Mixing Plant can be located at the most convenient 
position within the pumping range. 


The continuous output of the Pump at a constant speed governs 
the working of the whole concreting gang. 


All ‘‘ Pumpcret "’ surfaces in contact with concrete are renewable. 
Specifications : 


Two Sizes : P.C.3 P.C.4 

Capacities per hour, 

20-24 cu. yd. 8-10 cu. yd. 
Range : 

Horizontal, approx. 

or Vertical, approx. 
Pipeline « 
Power Required : 

Electric or Diesel . 45 h.p., 60 h.p. 


Concrere Pump Compan 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcret, Kens, London. 


ONCRERS 
PUMPS ie 
CONCRETE BY 
| 
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prestressed 
concrete 
for bridge 
construction 


Illustrated above are the 48 ft. prestressed concrete beams manufactured by 
us to the order of John Lysaght Ltd. for a bridge at their Normanby Park Works. 


This bridge was recently tested under a load of about 100 tons. The maximum 
deflections were only 0.019 in. under the parapet and 0.02 in. at the centre. 


COSTAIN CONCRETE CO. LTD 


DOLPHIN SQUARE, LONDON, S.W.1 VICTORIA 6624 
WORKS AT BRIDGEND, GLAMORGAN CHILDERDITCH, ESSEX COLTNESS, LANARK 


a 


# 
| 
ek | 
: 
; 


CONCRETE AND CONSTRUCTIONAL ENGINEERING janvary, 1952 


ENGINES 


= fa 

Ford Industrial engines are widely used in providing 

power for Industrial Machinery of every description 

and have a power range between 10 and 60 B.H.P. 

when required for continuous working purposes. 

They are inexpensive to buy and economical to run. 

They give you long and trouble-free service, and what 

little maintenance they need is promptly and speedily 
cj» carried out by Ford Service, which covers every part 

of the country. This combination of a first-class 

product and first-class service is the reason why 

Ford engines hold an unchallengeable 

reputation in every branch of 

industry. The advice of our 

Industrial Unit Department 

is freely at your disposal. 
Why not discuss your 
power problems 
with us? 


FORD MOTOR COMPANY LIMITED + DAGENHAM + ESSEX 
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CHRISTIANI 
NIELSEN 


REINFORCED CONCRETE 


CAISSON FOR MOORING DOLPHIN UNDER TOW TO FINAL POSITION 


54 VICTORIA STREET, LONDON, S.W.!. 


TELEPHONE: VICTORIA 6152 
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5)” x 2” JOISTS 


We illustrate prestressed concrete 5)” = 2 
housing joists to Ministry of Works 
Specification and the Freyssinet x 7” floor 
and roof construction which can be used 
with or without the Infiller Blocks. 


for & 


PRESTRESSED 


x 7” FLOORS AND ROOFS 


PRECAST 


CONCRETE 


PIERHEAD LTD 


CAST CONCRETE SPECIALISTS 


We can cater for all requirements in prestressed 


concrete floors and roofs, concrete units for 
housing and public works contracts, and architectural 
cast stone to any required specification, and invite 
engineers and architects to include our name on their 
lists for future contracts. Full details of important 
contracts for which we have supplied concrete 
products will be sent on request. 


Ali Inquiries to Speke Boulevard, Liverpool, 19. Telephone : Hunts Cross 13/1. 


HEAD OFFICE: 34 ST. JAMES’S STREET . LONDON, S.W.! 
FACTORIES AT: SPEKE BOULEVARD, LIVERPOOL ; & FAGGS LANE, FELTHAM, MX. 
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RAPID METAL 


Sole Patentees & Manufacturers 


RAPID METAL DEVELOPMENTS L” 


209 Walsall Road, Perry Barr, Birmingham 225 


PHONE - BIRCHFIELDS 602! 


Descriptive Catalogue, and Sale or Hire Terms, on request 
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Britain’s first 
prestressed concrete road 


was constructed by 


WILLMENT BROS 


LTD 


Prestressed Concrete Road at Crawley, constructed by us to the 
design of Mr. A. J. W. Mcintosh, B.Sc., M.Inst.C.E., M.I.Mech.E., 
Chief Engineer of the Crawley (New Town) Development Cor- 
poration, in consultation with the Prestressed Concrete Co., Ltd., 
the Road Research Laboratory, and the County Surveyor of 
West Sussex. 


WATERLOO BRIDGE, LONDON, S.E.1, AND ERNCROFT WORKS, TWICKENHAM, MIDDX, 
TELEPHONE: WATERLOO 4455-8 TELEPHONE : POP 3612-6 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 


CONCRETE AGGREGATES 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 
and the Home Counties. 


PLANTS 


Washed all-in Ballast 2 in. down. 


} in.§ Washed & Crushed or Un- 
crushed Shingle. 


2 in. Washed & Crushed or Un- 
crushed Shingle. 


Washed Pit Sand. 
Soft Sand. 
fs in. Crushed Grit. 


STONE COURT BALLAST CO. LTD. 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! 
Telephone: Abbey 3456. 
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Architects : Architects’ Co-operative Partnership, 34 Gordon Square, London, W.C.1. 
Consulting Engineers: Ove Arup & Partners, 8 Fitzroy Street, London, W.1!. 


Shell Reinforced Concrete in 


Domed Roofs and Barrel Vaults 


GEE 


WALKER & SLATER LTD 


An important and very extensive factory, wholly of reinforced concrete, just completed at 
Brynmawr, South Wales. 


Prominent among other striking features, is a series of nine concrete shell domical roof forms, 
each over 80 ft. by 60 ft., covering the main production area. Roofing to other portions is by means 
of concrete shell barrel vaulting. 


The general character and ultra-modern design of the building may probably have an influence on 
the design of large factories in the coming years. 


100 PARK LANE, LONDON, W.1. 
UTTOXETER OLD ROAD, DERBY, and COYCHURCH RD., BRIDGEND, GLAM. 
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SPECI 


ALISTS 


(CONTRACT 


ies for Gunite Linin 
of every 


gs and Renderings 


We invite Inquir kind In any part 


ctures 
new or old stru 
the country CREWE 


ewe 2265-6. 


HASLINGTON 


Telephone: CF 


| IF IT’S A BENDING 


FOR 


KENINIEDYY 


- + featured above is Model 2A BAR-bending machine for 


the accurate and rapid cold bending to precise measurement “CONCRETE SERIES” 
of mild steel reinforcing bars of up to 1}” diam 


der of ether BOOKS ON CONCRETE 


Kennedy benders, write to :— Fora ore giving prices in 
sterling and dollars, send a postcard to 

W. KENNEDY LTD., Dept. C, STATION WORKS. CONCRETE PUBLICATIONS, Ltd. 

WEST DRAYTON, MIDDX. Phone: West Drayton 2084 14 Dartmouth St., London, S.W.! 
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— LONGEST SPAN (150 FT.) 


18 TH 
RESSED CONCRETE BRIDGE } 


PREST 


THE UNITED KINGDOM 


Design and Construction by 
TAYLOR WOODROW CONSTRUCTION LTD. 
in collaboration with 
CONSULTING ARCHITECTS: MESSRS. T. P. BENNETT & SON 
CONSULTING ENGINEERS: MESSRS. L. G. MOUCHEL & PARTNERS, LTD. 
and PRESTRESSED CONCRETE CO., LTD. 
For the BOROUGH OF SHREWSBURY 


It is the first prestressed concrete balanced cantilever bridge 
in this country. The bridge, designed for pedestrian traffic, 
is 247 ft. long overall and is 10 ft. wide. The Piers are at 
150 ft. centres, between which is a 60-ft. long precast span 
supported on roller bearings. The deck is formed with 
precast concrete slabs. 
The depth of the beams at the Piers is 7 ft. 0 in. and at 

the centre over the river 2 ft. 9 in. deep. 

The “‘ FREYSSINET ” system of prestressing was used. 

Construction period—6 months. Open to public 

November 2oth, 1951. 


SOUTHALL, MIDDX. TELEPHONE: WAXLOW 2366. 
LONDON : TELEPHONE : GROSVENOR 8871. 
POWER STATIONS * SEA DEFENCE WORKS * BRIDGES * OPEN-CAST COAL * OILPIPE LINES 


FACTORIES * AERODROMES * HARBOURS * DOCKS * RAILWAYS * DAMS * HYDRO- 
ELECTRIC POWER STATIONS 
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Liverpool-Preston Road, Lancashire. (Lancashire County Council.) 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 
London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cardiff, Glasgow, Dublin, Belfast 


m-w.661 
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TRENTHAM 
GRAVEL Co. 


HEAD OFFICE: LORDSLEY QUARRIES, 
WILLOUGHBRIDGE, 
Nr. MARKET DRAYTON, 
We do not SHROPSHIRE 

Telephone: Pipe Gate 304/5. 


TAR-SPRAY ROADS | Telegrams: Aggregate, Stoke-on-Trent. 


WARRINGTON MANCHESTER 


or make E 


MNULSFORD 


CONCRETE. 


MIDOLEWICH 


We make good 
Tar-Spraying and 


good Concrete 


possible. 


SHREWSBURY WELLINGTON 


QUARRIES: 


WILLOUGHBRIDGE, LORDSLEY, 
PIPE GATE, Nr. WOORE, Nr. MARKET DRAYTON, 
CHESHIRE SHROPSHIRE 
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Established 1834 


WILLIAM 


AND SON LIMITED 


Building Contractors 


* 


Head Office and Werks: 
STRATTON STREET, BRISTOL, 2 
Telegrams: CONSTRUCT, BRISTOL Telephone: 22132 (six lines) 


and at 


113, CATHEDRAL ROAD, CARDIFF 
Telegrams: Cardiff 8230/1 


CONTRACTORS for REINFORCED and PRESTRESSED CONCRETE 
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WATERLOO BRIDGE 


Engineers : Messrs. Rendel, Palmer and Tritton. 
Architect : Sir Giles Gilbert Scott, R.A. 


Chief Engineer of the London County Council: 
Mr. T. Peirson Frank, M.Inst.C.E., F.S.I. 


Contractors: Messrs. Peter Lind & Co., Ltd. 


USED IN THE CONSTRUCTION 
OF THIS MAGNIFICENT BRIDGE 


TELEPHONE : GROSVENOR 4100 


105, PICCADILLY, LONDON, W.1. TELEGRAMS : TUNNELITE, TELEX, LONDON 


CABLES : TUNNELITE, LONDON 
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Prestressed Concrete: 


No. 4 Jetty, Thameshaven, for London & Thameshaven Oil Wharves, Lid. 


Consulting Engineer: Thos. C. Rolland, Esq., M.1.N.A., H.1.Mar.E., F.C.M.S. 
in association with 
Messrs. L. G. Mouchel & Partners, Ltd. 


& COMPANY LIMITED 


CIVIL ENGINEERING & 
BUILDING CONTRACTORS 


Contractors to 


uM. King Georre Vt LONDON e EDINBURGH e CAMBRIDGE 
NAIROBI GEORGETOWN DELHI 
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LATEST DEVELOPMENT IN 


PRESTRESSED CONCRETE 


PYLONS 
PILES & SHEET PILES 
ROAD & RAIL BRIDGES 
ROOF & FLOOR BEAMS 


» | 
ANG 


ANGLIAN BUILDING 
PRODUCTS LTD. 
LENWADE 15 NORWICH 
Tol.: Great Witchingham 91 


Ruberoid Expansion Jointings 


RUBEROID CONTRACTION AND EXPANSION JOINTING was the 
original pre-cast jointing in this country. It moves with the pressure 
of expansion. It is resilient and resistant to deterioration. Supplied 
in lengths up to 6 ft.—to all depths of concrete—and in thicknesses 
varying from 3” to I’. Further details and prices on application. 


Jointing of the cellular type 


RUBEROID Crecel Jointing—which 
is also resilient and resistant to 
deterioration—is for use where a 
jointing of the cellular type, with a 

ured sealing compound, is required. 
it is supplied 3 inch less in depth than 
the depth of the concrete and the top 
channel is filled with Crecel Sealing 
Compound. Crecel Jointing is 
supplied in precast standard lengths 
of 4 ft. and in $-inch thickness. 


Crecel Sealing Compound is supplied 
in 4, | and 4 cwt. containers. 


Approximate capacity in cavity 2 inch 
by } inch, 130 linear yards per cwt. 
When the Crecel Jointing is in 
position, and before the Sealing 
Compound is poured, the faces of the 
concrete in the cavity should be coated 
with Crecel Jointing Primer to ensure 
the most satisfactory and lasting 
results. 

Crecel Jointing Primer is supplied in 
5 or 10 gallon drums and has a 
covering capacity of 150 to 200 square 
feet per gallon. 


Use Ruberoid, the original Concreting Paper, in the road bed. It prevents ab- 
sorption of liquid cement into the sub-base and aids free movement of the slab. 


A Product of: THE RUBEROID COMPANY LIMITED, 


187 COMMONWEALTH HOUSE, 


1-19 NEW OXFORD STREET, LONDON, W.C.! 
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Announcement 


of change of name by 
KENT & SUSSEX CONTRACTORS LTD. 


BY A RESOLUTION dated 24th October, 1951, 
subsequently approved by the Board of Trade, the 


name of the Company “‘ Kent & Sussex Contractors 
Ltd.” was changed to 


RUSH & TOMPKINS LTD. 


EXCEPT FOR THE CHANGE OF NAME THE COMPANY 
REMAINS AS BEFORE IN ITS DIRECTORS AND OFFICE 
ADDRESS, AND WITHOUT ANY CHANGE IN THE 
NATURE OF ITS BUSINESS. 


The Directors express the hope that the formality of a - 
change of name will not disturb the many pleasant 
business relations of the past. 


RUSH & TOMPKINS LTD. 


Formerly Kent & Sussex (Contractors Ltd. 


STATION ROAD, SIDCUP, KENT (Footscray 4411) 
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x MOISTURE 
VARIATIONS 
IN THE SAND 


% Engineers should specify that the concrete 
mix shall be adjusted for moisture variation 
in the sand, so that the total water in the 
batch shall consist of the water carried in 


the aggregates plus the water added in the 
mixer. 


Use the 
GAMMON - MORGAN 
WATER ESTIMATOR 


The most accurate, simple and rapid 
means of measuring the water 
content in the sand. No weighing 
or chemicals are required, and an 
adequate sample is used. The 
GAMMON - MORGAN WATER 
ESTIMATOR should be available 
alongside every mixer, so that the 
water content of every mix may be 
correctly gauged. Full details will 
be sent on request. 


PRICE £3 3. 0. each 

(9 Canadian or U.S. dollars) 
CARRYING CASE €é! IIs. 6d. 
(4.62 Canadian or U.S. dollars) 


COLCRETE 


TELEPHONE: STROOD 7334 and 7736. TELEGRAMS: GROUTCRETE, ROCHESTER. 
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HOLST 


CIVIL ENGINEERING CONTRACTORS, BEINFORCED CONCRETE 


INQUIRIES FOR DESIGN AND CONSTRUCTION 


LONDON 


BIRMINGHAM MANCHESTER 


LEEDS 


Head Office: NETHERFIELD, BERKHAMSTED, HERTS. Phone: Berkhamsted 1128-30 


hs 
} 
= 
\ 
we 
- 
| 
é 4 
EDINBURGH 
» it 
q 


CONCRETE AND CONSTRUCTIONAL ENGINEERING  janvary, 952. 


QUA 


WOLVERHAMPTON 


GRAVEL 
THE 
SAND BEST 


CUNCALLY CONCRETE 
BROKEN GRAVEL AGGREGATES 


TWICE - WASHED 
GRADED TO IN THE 
SPECIFICATION MIDLANDS 
TWICE - WASHED 
SAND 


ECONOMICAL PRICES Prompt delivery 
QUOTED FOR 
LARGE AND SMALL by own Lorries 


QUANTITIES. WEEKLY OUTPUT 
2,000 TONS 


Phone : 31108. 


LESLIE HAWKINS LOWE 


CANNOCK ROAD WOLVERHAMPTON 
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LEONARD 


CONTRACTORS FOR REINFORCED CONCRETE, 
CIVIL ENGINEERING AND BUILDING WORK 


Included in the long list of contracts carried out by us in reinforced 
concrete is the Railway Bridge near Wigan, illustrated above, 
constructed for the Railway Executive. 


rosvenor Gardens, , Brown Street, 
London, S.W.I. ADLINGTON, LANCS. 

: Sloane 5842. Telephones : Adlington 264/5/6. 
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SPECIALIST CONTRACTORS 
FOR REINFORCED CONCRETE 
AND PRECAST PRODUCTS 


cons PRESTRESSED 


CRETE WORK OF ALL 


STRUCTURAL UNITS 


C. H. CHASTON & CO. LTD., ESSEX ROAD, HODDESDON, HERTS. 
Telephone: Hoddesdon 2264-5. 


BAR BENDERS 
CUTTERS, ETC. 
for hire 


POWER OR OPERATED MACHINES 
AVAILABLE FOR IMMEDIATE DELIVERY 


SIDNEY L. HILL, LTD. 


REINFORCING SPECIALISTS 


MANFIELD’S BRICKYARD, GUILDFORD ROAD, CRANLEIGH, SURREY 
Teleph : Cranleigh 594. 
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PRECAST 
SEGMENTS 


MANUFACTURED BY 


KINNEAR MOODIE 
CO. LTD. 


The illustration above shows sewers lined with pre- 
cast concrete segments, supplied and erected by us. 


CIVIL ENGINEERING CONTRACTORS AND 
SPEGIALISTS IN TUNNEL CONSTRUCTION 


LONDON : 299-303 HITHER GREEN LANE, S.E.13. GLASGOW: 121 WEST REGENT STREET 


4 
| 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


JANUARY, 1952. 


There’s no future for concrete if 


water drains from the mix during setting. The honey 


combed ‘‘bottom inch’’ will always be a weakness— 


and a black mark for the contractor. Good concrete 


engineers, seeing thus the shape of things to come, 


rrr 
Aaaea 


insist on an under-lay of IBECO waterproof paper 


C. DAVIDSON & SONS LTD, (DEPT.CC12) MUGIE MOSS, ABERDEENSHIRE 
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RECONSTRUCTION 
SUPPLIES 
LTD 


Specialists in Precast 
Concrete Structures 


ROMSEY, TELEPHONE : ROMSEY 2124-6 
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HOLLOW-BLOCK FLOORS 
CAST STONE 
GRANOLITHIC PAVING | 
STAIRCASES 


construction 
7 
PRE-CAST CONCRETE UNITS 
BRADFORD & CO. LTD. ~ | 
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PRESTRESSED 
CONCRETE 
WORK 


3 ST.JAMES'S SQ, S.W.1 TRAFALGAR 7833 


THE 


DEMOLITION 
CONSTRUCTION 


COMPANY LIMITED 


INCLUDES 


a sewage pit, 12 ft. deep by about 22 ft. 
by 23 ft., recently constructed by us at 
East Greenwich for the South Eastern 
Gas Board. 
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A name that signifies accuracy and 
speed in har-bending and fixing 


A long and specialised experience in bar-bending and fixing for contracts of every kind and size for 
some of the foremost Engineers and Contractors in the country enables me to offer a service which 
ensures the highest efficiency at the lowest possible cost. Include my name on your list for future 
inquiries. Quotations submitted for contracts in any part of the country. 


E. B. CORNELL, 105 WALMLEY ROAD, WALMLEY, SUTTON COLDFIELD 
Telephone: ASHFIELD 1231 
And 40 PARK ROAD, SUTTON COLDFIELD. Telephone : 4835. 


Cement Colours 


give permanent, attractive and economical tinted 
surfaces for all concrete structures and roads 
PRICE LIST, SHADE CARD, LITERATURE, SAMPLES, from 


W. HAWLEY & SON, LTD. 


Colour Works, DUFFIELD, Derby 
Phone: Duffield 2294/5 COLOUR MAKERS SINCE 1838 = Grams: Hawley, Duffield 
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—‘LIVERSEDGE’— 


ENGINEERS & DESIGNERS 
IN REINFORCED CONCRETE 


for all types of structures 
including 


FLATS CANTEENS FOUNDATIONS 
FACTORIES SCHOOLS PILING 
WAREHOUSES HOSPITALS BUNKERS 
GARAGES ASSEMBLY HALLS BRIDGES 
DOCK SHEDS RESERVOIRS 


STEEL REINFORCEMENT BARS AND FABRICS SUPPLIED 


Our specialist design service and advice on 
Reinforced Concrete are available on request 
THE LIVERSEDGE REINFORCED CONCRETE ENGINEERING CO., LTD. 


Liversedge House, John Adam Street, Adelphi, Westminster, W.C.2. 
Telephone: Trafalgar 7441 - 2+ 3 


STENT PHLES 


USED FOR THE NEW 150 ft. FACTORY 
EXTENSION FOR FORD MOTOR 
COMPANY LTD., DAGENHAM. 


4 LARGE RANGE OF 
STOCK SIZES 


supplied on request to:- 


PRECAST 
STENT 


Phone: Whitehall 2573 


Dagenham Dock, Essex. Phone: Rainham Photographs by kind permission Ford Motor Company Ltd. 
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Midland : Fabian j. M. M.in.B.E., M.1.PLE., Loughborough. Phone: Loughborough 


Agent 
3781 and 3543. 56 St. Mary's Road , Manchester, 10. Phone 


11753 F. 
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concrete structures 
‘Industrial and Public S« 


|O.WESTMINSTER PALACE GARDENS. ARTILLERY ROW. LONDON.S WI. - ABBEY /626 
LADAS DRIVE. BELFAST - BELFAST 58/00 - WORKS. RIVER RD. BARKING -RIPPLEWAY 2624 
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AVOID, HOLD-UPS 
FROST WITH 


FROST PROTECTIVE 


Simply add this proved effective anti-freeze Evode Frost Protective 101 T.S. also 
to the gauging water. It increases the yields an increase in compressive strength 
internal heat and simultaneously reduces which is permanent. It cannot corrode 
the hardening time, making freezing of reinforcements. 

mortar or concrete impossible, even in the 

coldest spell. 


This chart shows the 
results of tests by R. H. 
Harry Stanger, Testing 
Engineer of Westminster. 
After only one day, 6” 
test cubes 1:2:4 con- 
crete, made with 101 T.S., 
show measurable compres- 
sive strength. Con- 
crete made without is too 
weak to be tested at all. 
For all times of test, 
101 T.S. gives a_per- 
manent increase ofstrensth  §TQGK NOW - PROMPT DELIVERY 
over concrete made with- 

out. Formwork can be Evode Frost Protective 101 T.S., liquid, is packed in 40- 
struck and structural con- gallondrums. Price: 3/6 to 4/6 per gallon DELIVERED, 
crete can be loaded as in according to quantity. Does not deteriorate in store. 
normal weather—progress Descriptive leaflet P.5368 with simple working details and 
need not be interrupted. correct mixing ratio gladly sent on request. 


COMPRESSIVE STRENGTH — IN 


“4 


AGE AT DATE OF TEST- DAYS 


EVODE LIMITED Glover Street Stafford 
Tel: 1590-1-2. Grams: Evode, Stafford 
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Pluto Board is a 
tough, inert resin- 
bonded material 
which gives a stone 
smooth finish and an 
exceptional number of 
casts. 


Available in 2 mm., 
and 


View shows use of Pluto Board for shuttering 
an 18” overhang. ;” laminated Pluto Board is 
nailed to 4” x 3” bearers spaced at 1’ 6” centres. 
Depth of concrete is 5”. Contractors: The Trussed 
Concrete Steel Co., Ltd. 


114-116 PARK STREET, LONDON, W.1. Telephone: Grosvenor 6022 
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Set of 4 Permanent Hangars, 
with Workshops, Stores and 
Offices, for the B.O.A.C., 
London Airport. 
Carried out for the Air Ministry 
on behalf of the Ministry of 
Civil Aviation. 
} s: Sir Owen Williams 
& Partners. 


W. & C. FRENCH LTD. HEAD OFFICE: 50 EPPING NEW ROAD, 
BUCKHURST HILL, ESSEX Telephone : Buckhurst 4444 (13 lines) 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 


LONDON, 


Telephone - Abbey 3456. 
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WATES 


precast concrete 


building units 


for economical 
and rapid 


construction 


Five office buildings and a departure building at London 
Airport were constructed by Wates with precast concrete 
building units produced at their own Works. The 
departure building (illustrated below), with an area of 7,246 sq. ft., 
was completed in sixteen weeks. No scaffolding was used except at 
the corners. This method of construction is highly efficient, 
economical, and rapid, and can be used for structures of all kinds. 


Complete illustrated details will be sent to Architects 


and Consulting Engineers on request. W A T E _ | 
BUILD 


Specialists in the production of 


high quality precast concrete, 
Wates offer a full advisory ser- 
vice covering design, construc- 
tion, cost, and any engineering 


aspects involved. 


WATES LIMITED, BUILDING & CIVIL ENGINEERING CONTRACTORS 


ia58-1260 London Road, London, S.W.16. 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW B.A.L.”” TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE. 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., LTD. 


RANELAGH WORKS, IPSWICH. 
TELEGRAMS: “ REAVELL, IPSWICH.” TELEPHONE : 2124 


PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER iS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CoO. 


‘Phone: 22480- LEEDS, 10 ’Grams: “Grease.” 
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NAILCRETE 


PRESTRESSED 


JOISTS BEAMS 
STANGHIONS 
LINTELS 
FENCE POSTS 


int 
\ 
te 
: We invite inquiries for che supply of prestressed precast 
= concrete structural members of all kinds, and precast | 
concrete gooring and roofing 
: organisation enables US ro cater for small oF \arge contracts: ‘ q 
ASHAM, CHANTRY: NEAR FROME. som. 
Telephone * 3% 
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STRUCTURAL STEELWORK 


Architects; Sir Percy Thomas & Son, Cardiff 


Interior of a steel framed factory 


BRAITHWAITE & CO 


ENGINEERS LTD 


London Office: Telephone: WHItehall 3993 


DORLAND HOUSE REGENT STREET LONDON S.W.1 


Bridges * Wharves * Buildings * Screwcrete Foundations * Pressed Steel Tanks 
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EDITORIAL NOTES 


Methods of Structural Analysis. 


THE objects of structural analysis are to calculate with reasonable accuracy the 
magnitude of the forces and bending moments produced by the loads, and to 
obtain a mental picture of how a loaded structure deforms. The results of com- 
putations, however, cannot be more accurate than the assumptions on which 
they are based. The analysis of a structure assumed to have pin joints is rela- 
tively simple, but the assumption that the connections are pin joints may be 
far from true. The behaviour of a structure with rigid joints, that is when 
angular deformation of one member causes similar deformation of other members 
meeting at each joint, is more complex and the assumptions may be less accurate 
because not only are the laws of statics concerned but the dimensions of the 
members and the elastic and other properties of the material have to be con- 
sidered ; for reinforced concrete these properties are not generally known pre- 
cisely. Thus the analysis of a statically-indeterminate structure is more complex, 
and the method adopted can vary from an approximate estimate of the forces 
and moments (which may be fairly accurate if done by an experienced designer) 
to elaborate “‘ rigid ’’ analyses which may be merely an exhibition of the designer’s 
skill as a mathematician rather than as an engineer. Intermediately there are 
several methods which are of practical application. 

Because of the complexity of the problem many methods have been produced 
having as their object the simplification of the calculations without impairing 
greatly the accuracy. In the nineteenth century the fundamental theories were 
developed and to some extent less complex practical methods were evolved. 
More recently methods such as moment-distribution (and other methods of 
successive approximation) and column analogy have been devised, and these 
appeal to designers since less laborious mathematics or arithmetic is required. 
The choice of method is generally based on two criteria, one being the aptitude 
of the designer to understand and to be able to apply some methods more readily 
than others, and the other being that some methods are more easily applied to 
certain problems than are others. For example, the principles of area-moments 
are fundamental but are most readily applied to statically-indeterminate beams, 
whereas analysis by slope-deflection methods, which are based thereon, is applic- 
able to most frames but great care with regard to algebraical signs is necessary. 
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METHODS OF STRUCTURAL ANALYSIS. (CONCRETE) 


The method of strain-energy and the related method of least work are applicable 
to all frames and in a modified form to arches, but the integrations must be 
carefully made. When structures are subjected to moving loads some of these 
methods are tedious. 

The requirement of a busy designer is a method that is easily memorised as 
regards procedure and signs, that adopts the same routine for all types of struc- 
tures (so that the chances of error in procedure are reduced), that requires the use 
of a slide-rule only, and that is so far as possible self-checking. Such a method 
is the Displacement Method, which was described in this journal for March, 1951, 
and an example of the application of which is given in this number. The method, 
which is applicable to simple and complex frames, closed frames, and continuous 
beams, whether the members are of constant or non-constant section, is not a 
new one, but has been used in practical design for upwards of fifteen years. 

Briefly the Displacement Method consists of assuming each joint of the 
frame to be rotated in turn by an arbitrary amount in an anticlockwise direction 
and tabulating the effects on the members meeting at each joint. If the struc- 
ture is subjected to sway, an arbitrary lateral displacement from left to right 
is also assumed and the effect on the members concerned is likewise entered 
in the tabulation. The effects, that is the bending moments and shearing forces, 
are expressed in terms of the angle of rotation (or the displacement) and the 
dimensions of the member, and are determined by the application of a few easily 
remembered rules. The bending moments produced by the loads at the ends 
of each loaded member, assuming the ends to be fixed, are also entered in the 
tabulation. At this stage the tabulation can be readily checked for clerical 
errors since in each row and column certain terms, and these terms only, should 
appear. Succeeding steps are merely algebraical. Consideration of the equi- 
librium of each joint gives the same number of equations as there are unknown 
rotations or displacements. The equations are simply the summation of the 
terms in appropriate columns of the tabulation. The solution of the simultaneous 
equations to give the expressions for the rotations and displacements presents 
no difficulty in the case of frames having three or four joints and, if a routine 
method of solution is applied, need not do so in the case of more complex frames. 
From the tabulations the expressions for each bending moment and shearing 
force can also be written down, and the magnitudes of these actions are obtained 
immediately when the rotations and displacements are substituted in the equa- 
tions. Arbitrary deformation diagrams are used throughout, and these help to 
prevent inaccuracies due to guessing wrongly the shape of the deformed structure. 

Some designers can, from experience, obtain the critical bending moments 


wl? 
and forces very closely by approximations of the To tyPe: but these methods 


may be unreliable if the structure is subjected to sway. By the displacement 
method, an exact solution (exact, that is, within the degree of accuracy of the 
assumptions made in all elastic analyses) is obtained almost directly by the 
routine application of simple rules. It is true that simple frames subjected to 
commonly occurring loads can be most easily designed by substitution in formule 
which are given in many books on structural design, but for unusual frames or 
uncommon loads familiarity with a practical and accurate method of analysis 
is important. 
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ANALYSIS OF GROUPS OF PILES. 


Analysis of Groups of Piles by the 
Displacement Method. 
By G. P. MANNING, M.Eng., M.Inst.C.E. 


ALTHOUGH piled foundations are not usually considered as frames, the distribution 
of the load from a foundation or abutment to the piles may be calculated by the 


displacement method, the principles of which were described in this journal for 
March, 1951. 


A Pair of Inclined Piles. 


Fig. 1a shows the simplest case of two identical raking piles subjected to 
a horizontal pull H. The piles are usually designed as pin-jointed members as 
in Fig. 1b, but they are generally monolithic with the superstructure at B and 
fixed at A and C as in Fig. 1c. The piles in Fig. 1b are subjected to direct tension 
or compression only, but those in Fig. 1c are also subjected to bending moments. 


8 
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G. P. MANNING. 


The movement of joint B due to the load H will in general be (1) horizontal 
displacement x (Fig. 2); (2) vertical displacement y (Fig. 3) ; and (3) rotational 
displacement 6 (Fig. 4). 

The effect on pile AB of the horizontal movement of joint B in Fig. 2a is 
shown to a larger scale in Fig. 2b, and the effect on pile BC is shown in Fig. 2c. 
The horizontal displacement x of the head of pile AB can be regarded as a dis- 
placement x sin « at right angles to AB and an extension x cosa. Similarly the 
head of pile BC is displaced x sin « at right-angles to BC and contracts x cos «. 
Fig. 2d shows joint B to a larger scale and indicates the actions of the members 
on the joint. If A is the effective cross-sectional area of the pile and K is the 


I ; 
value of h? the reactions due to x are 


6E Kx sin « I2EKxsinzx . AEx cos 


h h? h 


6E Kx sina I2EKxsina . AEx cos 
M, = ; ; . 
h h? h 
Fig. 3a shows the vertical displacement y of B, which in Fig. 3) is shown to 
a larger scale. Pile AB is displaced at right-angles from left to right by an amount 
y cos « and shortened by ysina. Pile BC is displaced y cos « from right to left 
and shortened by ysinx. The reactions on joint B due to y are: 
6EKy cos « 12EKy cos « AEy sin « 
M, = F, = 5 i T, = 
h h? h 
6EKycosx 12EKy cos 


The angular displacement 4 of B (Fig. 4) produces 
6E KO 
0. 
6E KO 


AEy sin « 


h 


M,= 4EK@; F,= 


M,=4EK0; F,= 


For rotational equilibrium of B, 
M,+™M,=0. 
For vertical equilibrium, 
F, cosa — F, cosa + T, sina + T, sine 
For horizontal equilibrium, 
F, sina + F, sina — T, cosa+T7,cosa=H 
From equation (1), 
6EKxsina 6EKycosa 6EKxsina 6EKycosa 
sin 


> == 0, 


from which — 
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ANALYSIS OF GROUPS OF PILES. 


rom equation (2) : he + h = 0, 
from which y = 0. 
24E Kx sin? EK6si AEx 
4 ~ in?a 12 sin 2AEx costa 
h h h 
H 
6K sin® a 2A cos* a 
h? 
4 6E Kx si 6E Ky cos 
From Figs. 2a, 3a, and 4, M,= — + 2EK6. 
3EKxsina | d‘ 
h Substituting for Ex, and if A = d* and J = = 


2 
(where d is the width of a square pile), 


Substituting 4 in terms of x and transposing, Ex = 


Since y = 0, M, = 


Hh cosec « 
M, = 


If d= 1-17 ft., h = 40 ft.. H = 15 tons, and cot a = 0-333, M; is only 
16,200 in.-lb. Since y = 0, 


6EKx si EK: si 
) 4EKO0, and M, = ) 4EKO. 


h 
That is M, = M,, and, since M, + M,=0, M, = — M, = 0. 

Similarly, if the pair of piles carries a vertical load V as in Fig. 5 with dis- 
placements as in Fig. 3), 


3Vh sec a 


Ah sin® 


12 + cos? 

d‘ 
Substituting, A = d? and K = —, 
12h 


Vh sec 


h tan 


Ifd = 1-17 ft.,h = 4goft., tan = 3, and V = 60 tons, M, is only 4,800 in.-lb. 
If the effect of the horizontal load H of 15 tons is added, the total value of M, is 
only 21,000 in.-lb., that is 14-in. square piles 40 ft. long under this condition can 
be assumed without appreciable error to be pin-jointed as in Fig. 1b. 

Fig. 1a shows, however, the ideal ground for piling. Sometimes the conditions 
may be as in Fig. 6. The effective length of the pile in Fig. 6a as regards direct 
thrust and lateral support may be only about one-half the actual length. Fig. 6d 
shows conditions requiring much hard driving or jetting to penetrate the stratum 
of compact sand, and the effective length of the pile as regards direct thrust may 
be equal to the actual length, while the effective length as regards lateral support 


January, 1952. 5 


ape | 
| 


. MANNING. 


Fig. 8. 


may be only one-quarter of the actual length. Consider a pair of 14-in. square 
piles each 40 ft. long in ground as in Fig. 6b. Assume that the direct thrust 
on the piles is resisted by end bearing so that the effective length of the pile for 
consideration of shortening under direct load is 40 ft. Assume also that the 
piles are held laterally by the compact sand 10 ft. below the surface of the ground 
so that the effective length in bending is only 10 ft. Apply vertical and horizontal 
loads of 60 tons and 15 tons respectively as before, with tana = 3. Adjusting 
the primary equations for the two values of the effective length / gives 

M, due to x= — Ps T, due to x= — = ee etc. The 

10 ft. 40 ft. 


bending moments calculated for these conditions are 


M, = M, = + 0:0474V = 76,500 in.-lb. 
M, (10 ft. below B) = + 0-0474V + 0-575H = 309,500 in.-lb. 

Thus M, is nearly fifteen times the corresponding moment on similar piles driven 
through very soft ground. The conditions assumed in Fig. 6b are severe, but 
the calculations show that a hard layer near ground level may be a source of danger 
to a pile subjected to a horizontal load. 

Fig. 8a shows the base of an abutment or pier on piles. It is assumed that 
the abutment or pier is so rigid that although it may move bodily it will not be 
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ANALYSIS OF GROUPS OF PILES, 


distorted. The total load on the piles may be expressed as a vertical load V, 
a horizontal thrust H, and a moment M acting about any point O. The displace- 
ments of the abutment or pier due to these loads are a horizontal movement x to 
the left, a vertically downward movement y, and a rotation 9 about O. Consider 
any pile as in Fig. 8b. The horizontal displacement of the head is x + 7,6, the 
vertical displacement is y + 7,6, and the anticlockwise rotation is #. The dis- 
placements cause actions M, F, and T as in Fig. 8c, the values of each being 
as given in the analysis relating to Figs. 2 to 4. Resolve the actions horizontally 
and vertically and compute their moments about O. Considering each pile 
separately and, tabulating and summating the results, we obtain the total horizontal 
reaction and the total vertical reaction of the piles on the abutment or pier, and 
the total moment of these reactions about O. The total reactions and moment 
must be equal and opposite to H, V, and M (in Fig. 8a) respectively. 

For long piles driven through soft ground we may ignore M and F in Fig. 8c, 
and consider the piles as pin-jointed struts as in Fig. 1), but if there is a hard 
layer of ground close to the underside of the abutment or pier we must include 
M and F in the analysis both as regards the stability of the abutment or pier 
and the stresses in the piles. In many cases the inclined piles are all driven to 
the same angle as in Fig. 7, and may be regarded as in three groups under 
a pier or two groups under an abutment, namely vertical piles, piles inclined to 
the right, and piles inclined to the left. The centre-lines of each group may have 


a common point of intersection which can be chosen as the point O in Fig. 8a. 
Each group is then treated as a unit instead of considering each pile separately. 


Stresses in Steel Reinforcement. 


WE have received the following statement 
from the Reinforced Concrete Association. 

In view of the urgent need for economy 
in the use of steel, the Council of the Rein- 
forced Concrete Association has given re- 
newed consideration to a suggestion that 
the working stress of 18,000 Ib. per square 
inch normally permitted in mild steel 
reinforcement, complying with B.S. No. 
785 (Rolled Steel Bars for Concrete Rein- 
forcement), might safely be increased and 
the quantity used in reinforced concrete 
structures thus reduced. 

Although no yield stress is specified in 
B.S. No. 785, recent tests indicate that the 
yield stress in mild steel bars of the smaller 
diameters is generally at least 36,000 Ib. 
per square inch. This being so, the 
Council is satisfied that a working stress 
of 20,000 lb. per square inch may safely 
be adopted in bars of §-in. diameter and 
less, except in the design of liquid-retaining 
and other special structures. 

This stress is in excess of that recom- 
mended in the British Standard Code of 
Practice (No. 114—1948) for the Structural 
Use of Normal Reinforced Concrete in 
Buildings. It is the opinion of the 
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Council of the Association that standard 
specifications and codes of practice ought 
not to be varied to meet temporary 
emergencies; they are not mandatory 
and their requirements can generally be 
modified at the discretion of the engineer 
responsible for the work. It is not pro- 
posed, therefore, to urge the Council for 
Codes of Practice to amend C.P. No. 114 
—1948 for this specific purpose, and no 
departure from B.S. No. 785 is suggested. 
On the other hand, the London County 
Council’s Building By-laws, which limit 
the working stress to 18,000 lb. per square 
inch, are mandatory within the County of 
London, but their requirements may be 
modified by waiver under Section 9 of the 
London Building Act (Amendment) Act, 
1935, and a copy of this memorandum has 
been handed to the London County 
Council with a recommendation that appli- 
cations for such a waiver be sympathetic- 
ally considered. 

Further consideration is being given to 
the question whether, and under what 
terms, a similar recommendation can be 
made in relation to mild steel bars of 
diameters greater than § in. 
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“SHELL” ROOF OF 150-FT. SPAN. 


**Shell’’ Roof of 150-ft. Span. 


THE illustration shows the new garage for 
the Bournemouth Corporation. The main 
floor is 300 ft. long and 150 ft. wide and 
is without columns. The clear height is 
19 ft. The roof spans 150 ft. and is 
thought to be the largest shell roof with 
prestressed concrete edge-beams _ yet 
constructed in this country. There are 
nine vaults each having a radius of 


The beams and the end-frames were 
cast before the vaults and were prestressed 
when the concrete in the vaults had 
acquired sufficient strength. The vaults 
were constructed with 1 : 3 mortarapplied 
pneumatically. The reinforcement in the 
vaults is mild steel bars and steel fabric. 
The total design load on each bay of 
the roof is 195 tons, of which 60 tons are 


‘*Shell’’ Roof of 150-ft. Span. 


22 ft. 10} in., a rise of 6 ft. 98 in., anda 
chord of 33 ft. The shell is 2} in. thick 
except at the ends and springing, where it is 
slightly thicker. Intermediate edge-beams 
are 10 in. wide and 5 ft. 6 in. deep. The 
external edge-beams are slightly larger 
and have an upstand. The edge-beams 
were cast in situ and were prestressed by 
the Magnel-Blaton system with cables 
of o-276-in. diameter wire. Each inter- 
mediate edge-beam contains 152 wires, 
the initial tensile stress in which was 
125,000 lb. per square inch. An allow- 
ance of 15 per cent. was made for reduc- 
tion of prestress due to shrinkage of the 
concrete and creep of the wires and 
concrete. To reduce the shrinkage, each 
edge-beam was cast in three parts. 


live load. Twisted square bars provide 
continuity between the edge-beams and 
vaults and, although constructed separ- 
ately by different methods, they act as 
a monolithic structure. There are no 
expansion or contraction joints in the 
structure, stresses due to change of tem- 
perature being allowed for in the design. 
The columns supporting the roof carry 
the vertical loads and resist the bending 
moments due to wind on the whole building. 

The architects are Messrs. Jackson « 
Greenen, and the consulting engineers 
Messrs. R. Travers Morgan & Partners. 
The main contractors are Messrs. James 
Drewitt & Son, Ltd., and the prestressed 
work was carried out by Vibrated 
Concrete Construction, Ltd. 
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TWO THIN-SLAB ROOFS OF 66-FT. SPAN, 


Two Thin-Slab Roofs of 66-ft. Span. 


A **SHELL’’ ROOF AND A PRISMATIC ROOF 


THE main roofs of the two structures 
described have about the same maximum 
span, that is 66 ft. and 67 ft. respectively, 
but are different types of reinforced con- 
crete thin-slab construction, one being 
a “‘shell’’ and the other a_ prismatic 
structure. The reinforced concrete struc- 
tures were designed by the British Rein- 


of 45 ft. span comprising six 30-ft. vaults 
at a higher level. The reinforced con- 
crete shell is generally 2} in. thick and is 
insulated with vermiculite concrete over 
which there will be waterproofing. The 
coarse aggregate in the shell is }-in. gravel. 
The reinforcement (Fig. 3) comprises a 
layer of steel fabric near the top and 


Fig. 1. 


forced Concrete Engineering Co., Ltd., 
who also supplied the reinforcement. 
The “ shell ’’ roof was designed in associa- 
tion with Mr. C. V. Blumfield. 


A Multiple-span ‘‘ Shell ’’ Roof. 


The new bakery for the Grays Co- 
operative Society was designed by the 
Architect’s department of the Co-opera- 
tive Wholesale Society, Ltd., and is being 
constructed by the Society’s Building 


department. The roof (Fig. 1) comprises 
two longitudinal spans of 66 ft. and one 
of 28 ft. in each of which there are six 
transverse circular-arc vaults each 30 ft. 
wide (Fig. 2). At the rear of the main 
building there is an extension with a roof 
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bottom faces, a central layer diagonally 
across the vault, and mild steel spacer 
bars between the layers. Additional bars 
are provided at the haunches, where the 
slab is thicker, and around the lantern 
lights at the crown of each vault. The 
reinforcement in one vault is shown in the 
upper part of Fig. 8. 

The edge beams and valley beams are 
carried on columns (Fig. 1) supported on 
precast prestressed concrete piles. To 
prevent bending moments being trans- 
mitted from the beams to the columns, 
hinged joints are provided in some of the 
external columns at the soffit of the 
beams. The hinge is formed by bars 
crossing diagonally at a smaller section 
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of the column, the horizontal gap on each 
side of the intersection being packed with 
a flexible joint-filler. Double columns 
are provided where the main building 
and the extension meet. 

The shuttering for the vaults was of 
simple construction. Steel tees 1} in. by 
1} in. bent to the profile of the curved 
slab support narrow rectangular steel 
shutter-plates. The tees were held in steel 
forks (Fig. 4) on vertical steel tubes which 
were supported on scaffolding of steel tubes 
(Fig. 5). The height of the fork is adjust- 
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quarters of a vault. The wooden tem- 
plate to give the correct thickness of slab 
is shown in Fig. 3. The shuttering to the 
first vault was not removed until the third 
vault had been concreted. The shuttering 
was supplied and erected by Acrow 
(Engineers), Ltd. 


A Prismatic Roof. 


The reconstruction of the century-old 
bottling store at Crowley’s Brewery, 


Alton, was carried out to the instructions 
of Mr. C. F. Morgan, L.R.1.B.A., brewery 


Fig. 3._-Reinforcement of Shell Roof. 


able by turning a nut on a threaded insert 
in the top of the tube. The shuttering 
for the edge beams and valley beams is of 
steel plates (Fig. 6) retained by inclined 
steel tubes. 

The vaults were concreted in transverse 
strips about 6 ft. wide. After the edge 
and valley beams had been constructed, 
the next stage was to concrete an area 
66 ft. long with a width comprising two 
complete vaults and about a quarter of 
the next. The two succeeding stages were 
to concrete two vaults and a quarter- 
vault in the next 66-ft. span and the 28-ft. 
span in line with those concreted in the 
preceding stage. The remaining three- 
quarters of a vault, a complete vault, and 
about one-quarter of the next vault were 
then concreted. The last stage was to 
concrete the remaining one and three- 
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surveyor of Messrs. Watney, Combe, Reid 
& Co., Ltd. The contractors were Messrs. 
F. G. Minter, Ltd. The contractors for 
the roof covering were Messrs. R. J]. 
Symons, Ltd. 

The ‘new roof is a reinforced concrete 
prismatic structure (Fig. 7) the greatest 
longitudinal span of which is 67 ft. There 
is also a smaller span of about 32 ft. in 
line with, but separated from, the longer 
span. As shown in Fig. 9, the roof com- 
prises three full bays and one half-bay 
transversely, provision being made for a 
continuation. Each inner bay is about 
34 ft. wide and comprises a horizontal 
valley-gutter slab 6 in. thick, two 4-in. 
slabs inclined at an angle of 40 deg., and 
a horizontal top slab varying in thickness 
from 4 in. to 6 in. Splays are provided 
at the junctions of the slabs. At the 
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TWO THIN-SLALB ROOFS OF 
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SPAN. 


Fig. 4.—-Shuttering for Shell Roof. 


outer ends of the roof the support is a 
vertical fascia wall 6 in. thick, stiffened 
by a beam 18 in. by 12 in. at the top. At 
the inner ends of each of the two spans 
there are diaphragms 7} in. thick sepa- 
rated by }-in. fibreboard. The fascia 
walls and diaphragms span 34 ft. and 
extend above the slabs in the valleys. 
The columns supporting the diaphragms 
are the only columns inside the building 
above the ground floor and occur along 
an interior wall. The columns supporting 
the fascia walls and the vertical slab at 
the edge of the outer bay of the roof are 
in the exterior walls. There is thus a 


clear working space of about 65 ft. by 
120 ft. on the ground floor. 

The roof is designed to carry an im- 
posed load of 20 lb. per square foot in 
addition to its own weight and the insu- 
lated roof covering, which comprises a 
layer of aluminium foil below corrugated 
asbestos-cement sheeting. At one point 
provision is made at the junction of the 
top slab and the adjacent inclined slab 
for the suspension of a lifting beam 
designed for a maximum load of 3 tons. 
The height of 7 ft. 9 in. from the valley 
gutter to the top of the roof was adopted 
for reasons other than structural, and 


Fig. 5. 


Scaffolding for Shell Roof. 
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TWO THIN-SLAB ROOFS OF 66-FT. SPAN 


Fig. 6.—-Shuttering for Valley Beams of Shell Roof. 


results in a roof that could span a greater 
distance. Consequently the stresses are 
not great. Fig. 10 shows the magnitude 
and distribution of the longitudinal 
stresses in the concrete. The reinforce- 
ment is shown in Fig. 8. Many small 
bars in the valleys project into the slop- 
ing slabs and are bent to conform approxi- 
mately to the lines of principal stress. 
Additional bars are provided around the 
roof lights, which are in the sloping slabs 


(Fig. 11), an advantage of this position 
being that the glass is cleaned by rain. 

The shuttering for the roof slabs (Fig. 
12) comprised main centering of steel 
joists shaped to the profile of the roof and 
supported along the valleys on tubular 
steel props. Steel ribs spanning between 
the joists supported steel shutter-plates 
which had previously been used for the 
flat-slab ground floor. Timber boards at 
the valleys and eaves were propped inde- 


Fig. 7.—Prismatic Roof. 
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TWO THIN-SLAB ROOFS OF 66 rr. SPAN. 


. 11. Lights in Prismatic Roof. 


pendently of the main centering. The 
two sets of props along the valleys sup- 
ported the weight of the roof, and were 
left in position until all the slabs, dia- 
phragms, and fascia walls had hardened. 

The fascias and diaphragms were con- 


creted in two main operations, the first 
being to place the concrete in horizontal 
layers up to the level of the soffit of the 
slabs. The second operation was to con- 
crete the parts of these members project- 
ing above the slabs, in which case vertical 


Fig. 12.— Shuttering for Prismatic Roof. 
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TWO THIN-SLAB ROOFS OF 66-rr. SPAN. 


Fig. 13.—Columns for Flat- 
Slab Floor. 


construction joints were made, when 
necessary, at the centre-line of the valley. 
The procedure of concreting the slabs 
gave the least number of construction 
joints, especially longitudinally. The 
horizontal slabs in two adjacent valleys 


Analysis of Structures by 
“Photographic Method for Model 


IN 
Analysis of Structures’, a paper pre- 
sented to the Society for Experimental 
Stress Analysis, New York, Mr. M. M. 
Rocha and Mr. J. F. Borges, of the Civil 
Engineering Laboratory, Lisbon, describe 
a method developed and used at the 
laboratory. The originality of the method 
lies in the fact that the displacements of 
models are measured on a photographic 
plate on which are photographs of the 
model before and after deformation. The 
displacements are produced by applying 
forces to the model or by applving dis- 
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and four adjacent sloping slabs for a 
height of 2 ft. 6 in. above the valleys were 
concreted first for the entire length be- 
tween the diaphragm and fascia wall. 
The remainder of each pair of sloping 
slabs and the connecting top horizontal 
slab were then concreted in one operation 
transversely, but in two or three sections 
between the diaphragm and fascia wall. 
The ioints between the sections were at 
right-angles to the span and midway be- 
tween roof-lights. The volumetric pro- 
portions of the concrete are 1: 2:4 and 
the minimum crushing strength of cubes 
at 28 days was 3000 lb. per square inch. 
The shuttering was not removed until 
cubes had attained a strength of 2000 Ib. 
per square inch, and not until the con- 
crete had hardened in one complete bay, 
valley to valley, beyond the bay from 
which the shuttering was to be removed. 

There was much other reinforced con- 
crete work in the reconstruction of the 
building. The floors of the cased-beer 
store and the bottling store are designed 
for imposed loads of 24 cwt. and 3} cwt. 
per square foot respectively and are of 
flat-slab construction supported on 16-in. 
square columns (Fig. 13) at 17 ft. centres. 
The slabs are 8 in. and ro in. thick respect- 
ively. The floors of the tank room and 
loading dock are of beam-and-slab con- 
struction designed for a superimposed 
load of 2$ cwt. per square foot. Precast 
slabs are provided in one bay for access 
to the tanks. 


a Photographic Method. 


placements at certain sections in order to 
determine influence lines based on the 
theorems of reciprocity of Maxwell-Betty. 
Examples of the photographic method are 
illustrated and, when possible, the results 
are compared with those obtained by 
Begg’s method and by analytical compu- 
tations. The photographic method has 
the advantage that it supplies a record 
of the tests, and it is claimed to be quicker 
and easier than other methods. The 
paper is published in English as Publica- 
tion No. 18 (1951) of the Laboratorio de 
Engenharia Civil, Lisbon. 
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A CYLINDRICAL prestressed concrete tank 
of 250,000 gallons capacity (Fig. 1) built 
for the Crawley Development Corpora- 
tion by Preload (Great Britain), Ltd., 
is 49 ft. 6 in. diameter internally and 
21 ft. deep, and is the first in this country 
with stretched wires wrapped mechanic- 
ally around a wall of pneumatically- 
applied cement mortar. The roof is a 
dome having a rise of 6 ft. 3 in. 

The method of construction was first 
to lay a 3-in. slab of plain 1 : 8 concrete 
on the bottom of the excavation, which is 
in sandy soil. On this slab was laid a 
2-in. floor of pneumatically-applied mortar 
reinforced with hard drawn steel wire 
square-mesh fabric weighing 6-1 Ib. per 
square yard. Projecting from the 2-in. 
slab and extending 3 ft. to 4 ft. vertically 
into the walls are }-in. bars at 12 in. 
centres. The inner part of the wall, 
which is monolithic with the floor, is 
4 in. of mortar applied pneumatically 
from the inside of the tank against steel 
shuttering which was erected around the 
outside to the full height of the wall. 
The steel shuttering produced a smooth 
face on which the wire was wrapped. 
Vertical chases at 2 ft. centres in the 
inner face of the wall were formed by 
wooden slats, and each chase contains 
four wires anchored at the bottom and 
top of the wall. After the vertical 
wires were stretched to produce a com- 
pression vertically in the wall, the chases 
were filled with pneumatically-applied 
mortar. The shuttering for the dome 
was then erected. The reinforcement in 
the dome is similar steel fabric weighing 
about 34 lb. per square yard, and }-in. 
bars project from the wall at 12-in. 
centres. The dome is 2 in. thick and is 
also of mortar applied pneumatically. 
Wire in tension was then wrapped around 
the outside of the wall and produces a 
circumferential compression which is 
greater than the tension which the con- 
tents of the tanks tend to produce. The 
turns of wire are much closer for a 
distance of 10 in. from the top of the wall 
than elsewhere, and the effect of this 
“ring beam ”’ was to impose a thrust at 
the springing of the dome which was 
thereby raised off the shuttering and 
became self-supporting thus enabling the 
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A Cylindrical Prestressed Concrete Tank. 
WALLS APPLIED PNEUMATICALLY. 


shuttering to be removed. The wire 
around the tank is embedded in }-in. 
of mortar applied pneumatically. The 
outside of the tank is finished with cement 
paint. Pipes to the tank pass under the 
wali, and connections are made in a sump 
in the floor. 


Pneumatically-applied Mortar. 


The mixture of the mortar is 1 part 
(by volume) of Portland cement to 3} 
parts of sand. The grading of the sand 
is within the following limiting percent- 
ages (by weight): 3 in., 100 (maximum) ; 
fx in., 95 to 100; sieve No. 14, 45 to 80; 
No. 52, 5 to 30; No. 100, 3 to 8; No. 
200, 3. Otherwise the sand conforms to 
B.S. No. 882, but the tensile stress of 
1:3 mortar specimens was required to 
conform to B.S. No. 12 (Portland cement). 
The compressive strength was about 
6000 lb. per square inch. The dry mix- 
ture of cement and sand was introduced 
into a stream of compressed air passing 
through a hose, at the nozzle of which 
water was mixed with the dry material. 
The amount of water was such that the 
surface of the mortar shot at right- 
angles on to the shuttering had a glossy 
appearance. The air pressure at the 
machine end of the hose was not less 
than 35 lb. per square inch, and the water 
pressure at the nozzle not less than 50 lb. 
per square inch. At the joint at the end 
of each application of mortar, the coat 
was sloped off at an angle of about 45 deg. 
and, before recommencing shooting, the 
sloping face was cleaned and wetted by 
a blast of air and water. The mortar in 
the floor was kept wet until the wall was 
complete. 


Prestressing. 

The vertical wires were stretched four 
at a time by an hydraulic jack which was 
attached to the top and imposed a pull 
of 2 tons on each wire. The lower end 
of each pair of wires is continuous around 
a steel pin embedded in the concrete. 
The jack, which was designed by the 
Ministry of Works, comprises four separ- 
ate pulling devices so that the same pull 
is exerted on each wire. After stretching 
the wires, a grip at the top of each wire 
was tightened so that when the jack was 
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CYLINDRICAL PRESTRESSED CONCRETE TANK. 


Fig. 3.—Winding Machine. 


ay 
‘Teta 
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Fig. 2..-Winding Wire Around Tank. 
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CYLINDRICAL PRESTRESSED CONCRETE TANK. 


released the wires remained stretched 
and imposed a compressive stress of 200 
Ib. per square inch vertically in the 
wall. 

The circumferential wire was wrapped 
around the tank by a self-propelled 
machine (Figs. 2 to 4) on a cradle sus- 
pended from a trolley. The two vertical 
rubber-tyred wheels of the trolley travelled 
on the springing of the dome, and two 
horizontal guide wheels ran on the wall of 
the tank. The machine was driven by a 
motor on the cradle, travel being effected 
by a toothed wheel engaging a roller- 
chain wrapped around the tank. The 
cradle carried the operator and a spool of 
wire which uncoiled as the machine 
travelled round. The wire was drawn 
through a die on the machine, the dia- 
meter being thereby reduced. The re- 
sistance to the passage through the die 
provided the tension in the wire (see this 
journal for May, 1950, page 180). The 
diameter of the wire was 0-2 in., but 
passage through the die reduced it to 
0-177 in. The pitch of the continuous 
helix of wire around the tank was con- 
trolled by gradually raising the cradle by 
shortening the suspension wires from the 
trolley. Adjustment of the level of the 
die relative to the cradle could also be 
made, and this method of adjustment 
was used when wrapping the wires at the 
bottom of the tank when the die was 
below the cradle, and at the top when the 
die was above the cradle. 

Each coil of wire was sufficient for 
about 28 turns. When only a few feet 
of wire remained to be unwrapped, the 
machine was stopped, the stretched wire 
was secured in a grip on an arm (Fig. 4) 
extending from the main vertical post 
of the machine, and the die was wound 
forward so that there was no tension in 
the wire between the grip and the spool. 
The wire was cut near the grip, the loose 
end (remaining on the spool) was removed, 
and the end projecting from the grip was 
inserted in a double-ended spring chuck. 
A new coil was placed on the spool, the 
wire having been previously reduced in 
diameter to 0-175 in. for a short distance 
from the end so that it would pass freely 
through the die, and the end was inserted 
in the unoccupied chamber of the spring 
chuck, thus connecting the two lengths of 
wire together. The die was then wound 
back to its working position, thereby im- 
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Fig. 4.—Wire-drawing Die and Clamp. 


posing a tension in the new wire, the grip 
was released, and the machine set in 
motion again. 

At the commencement of the wrapping 
process, the end of the wire was held 
permanently in a wedge-grip embedded 
in the bottom of the wall. At the end 
of the process, the wire was passed through 
a V-slot and a wedge grip was attached to 
the end. When the wire was cut between 
the grip and the machine the grip bore 
against the sides of the slot. Anchor- 
ages extending across two or more turns 
of wire were fixed at intervals so that if 
a wire broke only a short length became 
unwrapped. | 

Passage through the die heats the wire, 
but the tensile stress in the wire when 
cool is about 140,000 lb. per square inch. 
In course of time the stress is reduced by 
about 28,000 Ib. per square inch due to 
creep. The stress used in the design 
calculations is therefore 100,000 Ib. per 
square inch which allows a margin for 
safety. The tensile strength of the wire is 
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200,000 lb. per square inch and the 1 per 
cent. proof stress is 180,000 Ib. per square 
inch. The maximum compressive stress 
in the wall was about 1500 lb. per square 
inch when the wire was first applied, but, 
due to the decrease in the stress in the 
wire, the calculated compressive stress is 
not less than 720 lb. per square inch when 
the tank is empty and 50 lb. per square 
inch when full. At the bottom of the 
wall there are about fourteen turns of 


“The Design and Placing of High Quality Con- 
crete.” By D. A. Stewart. (London: E. & F.N. 
Spon, Ltd. 1951. Price 25s.) 

It is to be expected that many books 

should be written concerning a common 

synthetic material like concrete, the con- 
stituents and properties of which may 
vary greatly. Often such books are re- 
writings of much that has been published 
before, and it is therefore refreshing to 
read one in which the author has definite, 
and not always orthodox, views on the 
subject. The basis of Mr. Stewart’s ideas, 
which are derived from laboratory work 
and site experience, is consolidation by 
vibration in which the frequency, period, 
and other factors are carefully related to 
the type of concrete and nature of the 
structural member or product. Existing 
specifications of concrete are criticised 
adversely. What is considered by the 
author to be an improved specification is 
given which in the first place gives the 
minimum compressive strength and den- 
sity required, and is followed by a working 
specification for the vibration of concrete. 

Strict adherence to such a specification is 

not intended for, as the author implies, 

the engineer should know from experience 
what tospecify to give the result required. 


“Nuevo Método de Calculo del Hormigén Preten- 
sado."’ By E. Torroja and A. Paez. (Madrid: 
Instituto Técnico de la Construccién y del Cemento. 
1951. Price 50 pesetas.) 

THE first part of this book, which occupies 

about two-thirds of the total of about 

300 pages, describes a new method of de- 

signing prestressed concrete. The method 

is based on the ultimate resistance, and 
the special condition is that the com- 
pressive and tensile stresses in the concrete 
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CYLINDRICAL PRESTRESSED CONCRETE TANK. 


wire per foot, reducing uniformly to four 
turns per foot immediately below the 
ring beam in which there are seventeen 
turns in a depth of Io in. 

This method of construction with a 
monolithic joint between the floor and 
wall is said to be suitable for tanks up 
to 90 ft. diameter, but for larger tanks a 
sliding joint is provided. Many tanks 
have been constructed by this method in 
America. 


and the tensile stress in the steel attain 
simultaneously values equal to the com- 
pressive and tensile strengths of the 
materials, so that, even just before failure, 
the whole of the concrete would contribute 
to the strength of the member. The 
theory disregards Hooke’s law. Calcula- 
tions are based on stress-strain diagrams 
which are close approximations to the 
results of tests. The ability of steel to 
be strained beyond its elastic limit enables 
it to be used beyond this limit and, 
although such a condition implies a low 
“elastic ’’ factor of safety, the authors 
state that the structure is safe. They 
claim that a theoretical approach has been 
found which permits exploitation of the 
available reserve strength. In view of 
the many uncertain factors included in 
such calculations it is doubtful whether 
the method will commend itself to all 
engineers. The second part contains 
descriptions of prestressed concrete struc- 
tures, most of which have been described 
elsewhere. 


“La Pathologie du Béton Armé."’ By H. Lossier. 
(Paris: Dunod. 1952. Price 480 fr.) 


FavuLts in the design and construction 
of some reinforced concrete structures 
and foundations resulting in defective 
structures are dealt with in detail and 
illustrated by sketches and photographs. 
The probable causes are examined, 
remedial measures described, and means 
of avoiding similar occurrences con- 
sidered. Although the book contains 
only 100 small pages, the subject-matter 
is extremely valuable because structural 
defects are rarely publicised in this 


manner. 
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AN EARLY REINFORCED CONCRETE BRIDGE. 


An Early Reinforced Concrete Bridge. 


Our illustrations are of a reinforced con- 
crete foot-bridge designed by Frangois 
Hennebique and built at Liege in the 
year 1904. The total length of the 
bridge is 263 ft. and the central span is 
180 ft. long. 

Referring to this bridge in his inaugural 
address at the Congress on Prestressed 
Concrete held in Ghent in September last, 


Professor Gustave Magnel said that in the 
early days of reinforced concrete all 
design was empirical, and the design of 
this bridge was the result of intuition 
rather than of calculation. The bridge 
was so light that it was doubtful if it 
would be built to-day; the stresses due 
to the loads, shrinkage, changes of tem- 
perature, and other causes were much 
higher than those adopted to-day in the 
elastic theory. However,”’ continued 
the speaker, “this elegant bridge has 
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been in use for nearly fifty years and is 
still in fine condition. The bridge knows 
the laws of nature better than the most 
clever professor, and it knows perfectly 
well how to behave under all conditions. 
So let us pay tribute to those who were 
bold enough to use reinforced concrete 
when scientific knowledge was poor, and 
when it was not possible to design struc- 


tures with a given factor of safety at a 
minimum cost. All technical progress is 
conditioned by the courage of a few. 
Who were right—the Americans who 
built flat-slab floors without a theory and 
experimented until they developed a 
satisfactory design, or the Europeans who 
waited patiently for formule ? These 
formule were wrong because not all the 
assumptions were valid—but engineers 
often prefer an incorrect formula to a 
perfect experiment.” 
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A JETTY FOR LARGE TANKERS, 


A Jetty for Large Tankers on the Thames. 


PRESTRESSED CONCRETE BEAMS AND SUSPENDED FENDERS. 


A jetty (Fig. 1), which is being built 
at Thames Haven on the Thames estuary 
by London & Thames Haven Oil Wharves 
Ltd., is designed for 28,o00-tons oil 
tankers which bring crude oil for the 
nearby refinery at Shell Haven. The 
structure, which is L-shape in plan, 
comprises an approach (Fig. 2) 414 ft. 
long and 23 ft. wide and a jetty-head 
(Fig. 3) 240 ft. long and 40 ft. wide. 
The construction is unusual in that pre- 
stressed concrete beams are used in the 
deck, and the fenders, also of prestressed 


Substructure. 


The substructure of the approach and 
jetty-head consists of hollow reinforced 
concrete cylinders filled with concrete. 
The cylinders, which were precast, are in 
sections each 8 ft. long and have ogee 
joints. The external diameter is 8 ft. 3 in. 
and the thickness 4} in. The bottom 
edge of the lowest section has a steel 
cutting-edge. The sections were brought 
to the site by road, stored in barges until 
required, and were erected in a steel 


Fig. 1.—Jetty in Course of Construction. 


concrete, are of a horizontally-suspended 
type. 

The principal temporary works are a 
casting yard on the river bank and a 
temporary staging extending from the 
shore along the downstream side of the 
approach and along the front and back 
of the jetty-head. A crane-track from 
the casting yard extends the entire length 
of the staging and carries four 7-tons 
steam locomotive cranes. At the casting 
yard the crane-track is on a concrete slab 
because of the poor nature of the ground, 
and on timber trestles on concrete founda- 
tions between the casting yard and the 
river bank. The staging in the river 
comprises 182 12-in. by 12-in. broad- 
flange beams 7o ft. long driven as piles 
with timber bracing and steel tie-rods ; 
the crane-track is carried on 24-in. by 
74-in. steel beams. 
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guide-frame (Fig. 4) to maintain the 
alignment while being sunk. The height 
of the cylinders varies with the level of 
the ballast on which they are founded ; 
the greatest height is 8o ft., although 
while the cylinders were being sunk the 
height was 92 ft. 

A temporary section with a thicker 
wall and a steel cap was placed on the 
top of each cylinder to carry the platform 
for the cast-iron kentledge, the action of 
which in sinking the cylinders was assisted 
by excavating inside the cylinders with 
a 4 cu. yd. orange-peel grab, the spoil 
being dumped into barges. The average 
weight of kentledge required to sink the 
cylinders 24 ft. to 36 ft. was about 54 tons. 
After each cylinder was sunk, mild steel 
reinforcement was placed in it and it was 
filled with concrete to above low-water 
level. Concreting proceeded in a con- 
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tinuous operation through a tremie sus- 
pended from a steel tower (seen on the 
left-hand side of Fig. 1) which was moved 
by two steam cranes from one pier to 
the next. 


The Approach. 

The approach (Fig. 2) is supported 
intermediately on three piers of one 
cylinder each, a pair of cylinders at the 
jetty-head end, and two 18-in. diameter 
bored piles in the river bank. Cast-in- 
situ reinforced concrete caps 15 ft. by 
9 ft. and 30 in. deep are provided on the 
single cylinders to carry the deck beams. 

In each of the four spans of the 
approach, which have a clear length of 
77 ft., there are two longitudinal pre- 
stressed concrete I-beams. The beams, 
which are 4 ft. 6 in. deep, are at 12 ft. 
centres transversely and are connected 
by cast-in-situ reinforced concrete trans- 
verse webs 9 in. wide at each of the 
third-points and 15 in. wide over the 
piers. The deck comprises 5-in. precast 
slabs 2 ft. wide and 23 ft. long, which 
cantilever about 5 ft. beyond the edge 
of the main beams to which they are 
secured by fish-tail bolts. 


Each longitudinal beam was made in 
three sections about 25 ft. long, which 
were placed in position in the jetty on 
a temporary staging. A gap 9 in. wide 
was left between the ends of each section 
and was filled when the cast-in-situ 
transverse webs were cast. The three 
sections were formed into one structural 
member by the prestressing wires which 
were threaded through 1 4-in. diameter 
ducts formed by inflated rubber tubes 
when the sections were cast. Each 
length of tube formed two ducts, since 
it was brought through the end shutter 
and passed around a wooden template as 
shown in Fig. 5. The tubes were held 
in position by rectangular concrete blocks 
threaded on them and secured by tying- 
wire to the vertical stirrups in the beam. 
Before the concrete was placed the tubes 
were inflated, and when the concrete had 
hardened they were deflated and with- 
drawn for re-use. A precast concrete 
block (Fig. 6) containing the cones in 
which the prestressing wires are anchored 
is embedded in the end of each beam. 
A gap 6 ft. long was left between the 
ends of the main beams to enable the 
jacks to be manipulated. After pre- 
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stressing the 6-ft. gap was filled and the 
transverse 15-in. web was cast in situ. 
Four 3-in. bars projecting from the ends 
of the precast beams tie the beams to 
the cast-in-situ. construction over the 
piers. 

The beams were cast in sections in 
timber moulds (Fig. 7) erected on a 
timber grid laid on the ground in the 
casting yard. The concrete was mixed 
in a $ cu. yd. non-tilting drum mixer 
discharging into a 4} cu. yd. bottom- 
opening skip which was lifted by a crane 
and emptied on to a stage from which 
the concrete was placed in the moulds 
by shovels. The concrete was consoli- 
dated by vibration, and rapid-hardening 
Portland cement was used. The deck 
slabs were cast in wooden moulds, from 
which they were lifted after about four 
days. The slabs, which weigh up to 
1} tons each, were picked up by the 
crane at the casting yard and carried to 
the shore end of the temporary stage, 
where another crane transported them to 
the work. 

An expansion joint (Fig. 8) is provided 
over one of the piers of the approach. 
Two transverse webs are separated by a 
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gap 1 in. wide. One pair of beams and 
one web are cast monolithic with the 
head of the pier, the other pair of beams 
and the other web being freely supported 
on the pier. A roller joint is provided 
under each beam by an upper and lower 
1}-in. manganese steel plate bolted to 
the concrete of the beam and pier respec- 
tively, with a 5-in. diameter manganese 
steel roller 21 in. long between. 


The Jetty-head. 

The support of the jetty-head (Fig. 3) 
is provided by three dolphins each com- 
prising six cylinders, three at the front 
and three at the back. Each pair of the 
six cylinders is connected by a transverse 
prestressed concrete box-beam 40 ft. long, 
g ft. wide, and 8 ft. 6 in. deep. A pair 
of fenders is provided at each dolphin 
and lies between the box-beams. The 
dolphins are connected by five parallel 
prestressed concrete I-beams each 52 ft. 
long on which are laid 4-in. precast slabs 
9 ft. long and 2 ft. wide. 

Each box-beam (Fig. 9) comprises six 
precast open rectangular reinforced con- 
crete sections, each 2 ft. 8 in. wide with 
7-in. walls, laid between two cast-in-situ 
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heads on the cylinders. The sections 
were erected with a 6-in. space between 
each, the space being filled in situ. Ducts 
in the walls of the sections enabled cables 
to be passed through from one head to 
the other. Stretching and anchoring of 
the wires formed the sections into a 
hollow prestressed concrete beam span- 
ning between the cylinder heads, and 
with the cylinders form a rectangular 
frame. Horizontal forces acting on the 
jetty-head are thereby resisted at each 
dolphin by three parallel transverse 
frames. 

The 52-ft. beams between the dolphins 
were cast complete and prestressed in the 
casting yard. Three mould-bottoms and 
one pair of mould-sides were provided. 
A platform over the space for the three 
moulds enabled the concrete to be placed 
from above from a skip. The beams 
were prestressed ten days after casting, 
when the crushing strength of the con- 
crete was not less than 6000 Ib. per 
square inch. When each beam had been 
prestressed, it was lifted by two cranes 
and carried to the jetty-head. 

Concrete for filling the cylinders and 
for cast-in-situ work in the jetty-head 
was mixed in a barge (Fig. 12). Fine 
and coarse aggregates were stored at 
opposite ends of the barge, and cement 
was stored under cover along one side. 
A 4 cu. yd. non-tilting drum mixer was 
placed amidships and discharged into 
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1} cu. yd. bottom-opening skips which 
were taken by crane from the barge to 
the point of placing. 


Fig. 4..-Temporary Trestle and 
Cylinder for Approach. 


The Fenders. 


There are six suspended fenders each 
of which is a prestressed reinforced con- 
crete box 48 ft. long, 7 ft. 6 in. wide, 
14 ft. deep at the ends and 6 ft. at the 
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Fig. 5.—Inflated Rubber Tubes forming Cores for Prestressing Cables. 


January, 1952. 


29 


— 
a 
\ 
| 
a 


A JETTY FOR LARGE TANKERS. 


10 came 


f 


cams 


| 


came 5 


+ 


26 Camee 


4) HHH 


@no TE Baas Ror) 


Fig. 6.—Precast Anchorage Block. 


Fig. 7.—-Casting Prestressed Concrete Beams. 
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Fig. 9._-Prestressed Concrete Box-Beams in Head of Jetty. 


middle, and weighs 56 tons when dry 6 ft. in front and 2 ft. at the back of the 
and 30 tons when immersed in water. jetty-head (Fig. 10). When struck by 
Each fender is suspended below the deck a vessel the fender moves inwards and 
of the jetty-head by four 2}-in. diameter upwards; the energy each fender can 
chains in such a position that it projects absorb, when immersed, is 90 ft.-tons. 
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Fig. 10.—Diagram showing Action of Fenders. 
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Fig. 12.—Mixer on Barge. 


LARGE TANKERS. 


in Course of Construction. 


The fenders were cast on the dolphins in 
steel shutters (Fig. 11). After prestress- 
ing they are lowered by chain-blocks and 
are then suspended below the deck. Two 
timber rubbing-pieces are provided at 
each end. 

Construction of the jetty commenced 
in May, 1950, and is expected to be 
completed in 1952. The cost will be 
about £300,000. The joint consulting 
engineers are Mr. Thos. C. Rolland and 
Messrs. L. G. Mouchel & Partners, Ltd., 
who, in conjunction with Port and Har- 
bour Fenders, Ltd., designed the fenders 
which are based on the patented design 
of Professor A. L. L. Baker. The con- 
tractors are Messrs. John Mowlem & Co., 
Ltd. The precast cylinders were made 
by Spun Concrete, Ltd. The beams were 
prestressed by the Freyssinet system. 


“THE CONCRETE YEAR BOOK” 


1952 EDITION NOW READY 
THE HANDBOOK, DIRECTORY AND CATALOGUE OF THE CONCRETE INDUSTRY 


More than 1,000 pages. 


Edited by Oscar Faber, C.B.E., D.Sc., M.inst.C.E., and H. L. Childe 


CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.1 


Price 6s. 10d. by post 
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PRESTRESSED CONCRETE SEWAGE 


PIT. 


(CONCRETE) 


A Prestressed Concrete Sewage Pit. 


A PRESTRESSED concrete pump pit for 
sewage has been built at the East Green- 
wich works of the South Eastern Gas 
Board. The pit (Fig. 1) is 16 ft. deep 
and about 22 ft. by 23 ft. It comprises 
two chambers, one of which contains the 
pumps and is permanently dry. The 
other chamber acts as a reservoir for 


Access opening 


sewage and at times may be full. The 
structure is therefore subjected to internal 
liquid pressure in one chamber, and 
external pressure from ground water on 
all sides. The provision of a prestressed 
concrete structure resulted in a reduction 
in the amount of steel and shuttering, as 
it was possible to precast the walls and roof. 
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PRESTRESSED CONCRETE SEWAGE PIT. 


The reinforced concrete foundation slab 
was cast in situ and in it are embedded 
the looped ends of the vertical prestressing 
cables. The walls are constructed of 
slabs in six horizontal courses each about 
2 ft. deep. Each course comprises three 
transverse slabs forming the end walls and 
division wall, and four longitudinal slabs 
forming the two longitudinal walls. The 
slabs, which are 7} in. thick, were cast 
flat and those for the end walls and 
division walls were prestressed before 
erection. The slabs for one course were 
placed in position over the structure and 
cables were threaded through the ends of 
the transverse slabs and through the 
length of the longitudinal slabs. Stretch- 
ing these cables prestressed the longi- 
tudinal slabs. The whole course of 
slabs was then lowered down the vertical 
cables on to the foundation or on to the 
course previously laid, and successive 
courses were constructed and lowered 
until the walls were complete. 

The floor (or cover) of the pit comprises 
74-in. precast concrete slabs each about 
3 ft. wide prestressed by longitudinal 
cables before being placed in position. 
After erection of the slabs, transverse 
cables were threaded through holes formed 
in the slab and stretched, thus making 
the slabs an integral structural member 
21 ft. 10} in. by 23 ft. 14 in. The ver- 
tical cables from the walls pass through 
holes in the outer edge of the cover and 
were stretched and secured to anchorages 
in the cover, thus fixing the cover to the 
walls and prestressing the walls vertically. 

The pit was prestressed by the 
Freyssinet method. Each cable contains 
twelve o-2-in. wires having a _ tensile 
strength of 100 tons to I1o0 tons per 
square inch. The stress in the wire is 
about 60 tons per square inch. The slabs 
are thickened at the ends to accommodate 
the anchor cones and some secondary 
mild steel reinforcement. The holes 
through which the cables pass were 
formed by an inflated rubber tube placed 
in the mould and withdrawn after the 
concrete had hardened. 

The joints between the slabs were left 
open for a width of about } in. and were 
filled by ramming in dry mortar. This 
method produces a joint of high strength 
but one that is not entirely watertight 
as damp patches appeared at some inter- 
sections of horizontal and vertical joints. 
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The damp patches were treated with a 
waterproofing compound. 

The pit and cover were designed as a 
monolithic box, the cables being placed 
eccentrically to counteract the larger 
horizontal bending moment. The effect 
of indeterminacy on the value of the 
prestress was in part avoided by prestress- 
ing the more important of the members, 
that is the transverse walls, when in 
a statically-determinate condition. The 
indeterminant effects of prestressing of 
the longitudinal walls was almost elimin- 
ated by placing the cables according to 
the concordant-cable theory of M. Guyon. 
The vertical cables, being central in the 
slabs, produced no indeterminate effects. 

The openings in the walls and cover 
were formed at the time of casting the 
slabs, and some peripheral reinforcement 
is provided. The cables are bent around 
the openings, it being assumed that, since 
the forces due to the loads are obliged to 
deviate at the opening, the prestressing 
forces acting counter to the load forces 
would do likewise. 

The pit was designed by the Pre- 
stressed Concrete Co., Ltd., and con- 
structed by the Demolition & Construc- 
tion Co., Ltd. 


Bound Volumes of 
**Concrete and Constructional 
Engineering.’’ 


BINDING cases for annual volumes of 
“Concrete and Constructional En- 
gineering ’’ can be supplied in cloth- 
covered boards lettered in gold on the 
spine with the title, volume number, 
and year of publication. Copies for 
binding should be sent post paid to 
Concrete Publications Ltd., 14 Dart- 
mouth Street, London, S.W.1. Where 
possible, missing numbers will be sup- 
plied at the published price to make 
up incomplete sets, but as many of 
the numbers published during the past 
few years are not available it is advis- 
able to ask the publishers whether they 
have the numbers required before send- 
ing incomplete sets. The cost of cloth- 
covered lettered cases is 5s. 6d. for 
each volume. The cost of supplying 
a case and binding a volume is 13s. 6d., 
including packing and carriage. 


| 5s ; 
ak 
* 
| 
| 
= 
| 
i 
| 
35 


PRESTRESSED RUNWAY AT LONDON AIRPORT. 


(CONCRETE) 


Prestressed Concrete Runway at London 
Airport. 


THE prestressed concrete taxi-track about 
355 ft. long and 120 ft. wide at London 
Airport is now complete. The design 
(Fig. 2) was described in this journal for 
June, 1949, and is similar to that of a 
runway at Orly, France. The track is 
designed for a load of 72 tons on two 
wheels at 55-in. centres and having a 
tyre-pressure of 120 lb. per square inch. 
(The runway at Orly was satisfactory 


The transverse joints on one side of the 
diagonal roller-joints were in the first in- 
stance offset by 1 in. from the correspond- 
ing joints on the other side in order to 
tend to cause movement of the triangles 
when the transverse cables are stretched. 
Overall longitudinal movement, that is 
elongation of the track, is prevented by 
the abutments, so that the effect of 
stretching the cables tends to produce 


Fig. 1.—Abutment during Construction. 


under a test load of 130 tons applied 
on an area of 3 ft. 3 in. diameter and 
under a load of 90 tons repeated fifty 
times.) 

The track is composed of precast un- 
reinforced concrete slabs most of which 
are 2 ft. 11 in. square and 6} in. thick, 
and is divided into a number of 45-deg. 
triangles separated by gaps in which small 
steel rollers are placed vertically. At 
each end of the track there are prestressed 
concrete abutments. Transverse cables 
(Type 1 in Fig. 2) are placed in grooves 
at the joints between the precast slabs. 
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movement in the direction of the width 
of the track. This transverse movement 
is opposed by the reactions of the adjoin- 
ing slabs. Thus a balancing stress is 
developed in the direction of the longi- 
tudinal axis of the track. The transverse 
stress is about 550 lb. per square inch, 
but the longitudinal stress transmitted to 
the abutments is less as it is reduced by 
friction of the slabs on the ground. 
Each transverse cable comprises thirty 
o-2-in. hard drawn steel wires wrapped 
in bitumen-coated paper. The tensile 
strength of the wires is 90 tons to 100 tons 
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per square inch. To prestress the track, 
the stress in the cables was 70 tons per 
square inch. Each cable in the two abut- 
ment blocks comprises twelve 0-2-in. wires 
and the cables are at 10-in. centres. 


Precast Slabs. 


The proportions (by weight) of the con- 
crete in the precast slabs, of which there 
are about 4600, are I part of rapid- 
hardening Portland cement, 1-64 parts of 
fine aggregate, 0-94 parts of coarse aggre- 


Fig. 3.—Placing the Slabs. 


gate from *& in. to } in., and 2-11 parts 
of coarse aggregate from % in. to } in. 
The concrete was consolidated by a 
method that the manufacturers believe 
to be new, that is by applying vibration 
to the top surface of the concrete while 
the mould was on a vibrating table. The 
water-cement ratio was 0-4, and no diffi- 
culty was experienced in obtaining a satis- 
factory finish. The compressive strength 
of 6-in. cubes at seven days was specified 
to be not less than 3500 lb. per square 
inch, and the strengths obtained were 
from 5000 lb. to 7000 Ib. per square inch. 
The slabs were cured by spraying with 
water. 

The slabs were cast in steel moulds 
with the top face downwards, and, to 
“turn the slabs over without damaging the 
arrises, each slab was lifted by a pair of 
tongs at the end of the arms of which 
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there was a rotatable cone, so that the 
slab, when raised clear of the casting bed, 
could be turned over and deposited with 
the top uppermost. 


Construction. 


The excavations for the abutments were 
trimmed accurately to conform to the 
curve required. The prestressing cables 
in the abutments have loops of bare wire 
at one end (Fig. 1) to provide an anchor- 
age in the mass concrete forming the lower 
part of the abutment so that the cables 
could be stretched without slipping after 
the concrete had hardened. At the other 
end the cables are anchored in cones in 
a transverse reinforced concrete beam. 
Each of the two abutments contains 360 
cu. yd. of concrete which was placed in 
three sections. Fig. 1 shows the first 
part of one abutment almost completed 
and some of the cables in position for the 
second part.. The filling over the abut- 
ments is gravel, the lower part being 
placed in 4-in. layers until the surface 
was wide enough to permit the use of a 
roller with rubber tyres, when 9-in. layers 
were placed. 

The foundation for the precast slabs 
was prepared by two different methods 
because of the experimental nature of the 
track. For one half, the top soil was re- 
moved to expose the underlying brick- 
earth upon which was deposited not less 
than 2 in. of sand and a layer of bitumin- 
ous paper on which the slabs are laid. 
For the other half, the excavation was 
taken down an additional 8 in., and 8 in. 
of compacted gravel were laid between the 
brick-earth and the sand, the gravel being 
consolidated by rollers with rubber tyres. 
The slabs were laid in rows between 6-in. 
steel road-forms the distance between 
which exceeded slightly the width of four 
slabs. The forms were set to the correct 
line and level and, with frequent check- 
ing by purpose-made  straight-edges, 
the slabs were laid accurately. Spacers 
were inserted between the slabs to prevent 
creeping. At the peak period of con- 
struction six bricklayers and six labourers 
were engaged on laying slabs, which were 
handled by a 15-cwt. mobile crane. 
Special lifting tongs (Fig. 3), which could 
be withdrawn or re-inserted if necessary 
without affecting the width of the joint, 
were used. The paper under the slabs 
was unrolled immediately prior to laying 
the slabs to avoid damage by rain and 
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STEEL FORMS 


The Multiple System of Interlocking 
STEEL SHUTTERING 


for in-situ concrete construction 
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LOW MAINTENANCE AND NO LOOSE PARTS 
POSITIVELY NO WELDING YEARS OF HEAVY USAGE 
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This prestressed concrete tank has a capacity of 212,000 gallons, and was designed and constructed by us 
for the Sheffield Corporation Water Board. 


PRESTRESSED 
CYLINDRICAL 
STRUCTURES 
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(GREAT BRITAIN) LTD 


Designers and Contractors for Reservoirs, Tanks, Silos, Bunkers, Chimneys, Dome Roofs, 
prestressed concrete pressure pipes, and other cylindrical structures, using an exclusive and 
patented method which combines economy in cost, weight of steel, and volume of concrete, 
speeds up construction, and eliminates tensional stresses in the concrete. 
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to permit the level of the sand to be 
adjusted. 

The cables were made in a hut on the 
site in such a position that they could be 
drawn out of the hut directly into their 
position in the work. The wire was un- 
wound from drums at one end of the 
hut and passed through a straightening 
machine to a bench to which formers 
were fixed. On completion the cables 
were painted and wrapped in bituminous 
paper. The cables, jacks, and cones are 
the Freyssinet type. After the rollers in 
the diagonal joints had been fixed, cement 
mortar was filled to a depth of 2} in. 


in the joints. When this work had 
advanced sufficiently the placing of the 
transverse cables commenced. Concur- 
rently with laying the slabs the abutment 
cables were stretched and anchored. 
The transverse cables were stretched in 
sequence. The ends of three cables were 
anchored and grouted and the protruding 
wires were burned off to permit the 
protective concrete edging to be placed. 

The taxi-track was designed by the Air 
Ministry for the Ministry of Civil Aviation. 
The contractors are Messrs. George Wim- 
pey & Co., Ltd. The precast slabs were 
made by Girlings Ferro-Concrete Co., Ltd. 


Placing Concrete Beside Railway Tracks. 


A Concreting Train.” 


Tue illustration shows a method de- 
veloped by British Railways for placing 
concrete in the foundations of a large 
number of steel structures to carry over- 
head conductors on lines which are being 
converted to electric traction. These 
‘concreting trains ’’ comprise a wagon 
carrying a concrete mixer and others con- 
taining cement and aggregates, and a 
locomotive tender with a capacity of 
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2500 gallons of water. Planks are laid 
on the materials wagons to enable the 
aggregates to be barrowed to the mixer, 
which discharges along a chute to the 
foundation. When the materials wagons 
are empty they are replaced with full 
ones. Some of the foundations concreted 
in this way in Lancashire are for steel 
towers 43 ft. high to carry electrical con- 
ductors over thirty tracks. 
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GRADING CONCRETE AGGREGATES. 


(CONCRETE) 


Grading Concrete Aggregates. 


Most research on aggregates for concrete 
has been concerned with continuous 
gradings. Except for mortars and for 
concrete for a few special purposes, gap 
gradings have not been much investigated, 
though it has been shown that some gap 
gradings may be used successfully. Im- 
pelled by experiences in districts where 
aggregates conforming to usual gradings 
were either absent or very expensive, and 
satisfied from these experiences that gap 
gradings could be advantageous, Mr. L. 
Boyd Mercer (of Melbourne) has made a 
comparison of concretes made with con- 
tinuously-graded and gap-graded aggre- 
gates. His work has taken several years, 
and parts of it have been the subject 
of previous publications. In a recent 
report * he gives a complete review of his 
investigations. 

The subject is complex, and to investi- 
gate fully the effect of forming even a 
single gap in a particular continuous 
grading would require experimenting with 
several mixtures. Mr. Mercer wisely 
began by restricting his experiments to 
concretes made with the same cement 
content (564 lb. per cubic yard), three 
water-cement ratios (0-5, 0-6, and 0-7, 
but o-6 only for the principal series), one 
maximum size (1} in.), and one type of 
aggregate (crushed dolerite of ‘ poor” 
shape), both fine and coarse being 
crushed material. The principal series of 
tests with a water-cement ratio of 0-6 
included three continuous gradings each 
containing 40 per cent. of fine aggregate 
(passing No. 4 sieve) and 60 per cent. 
ofcoarse aggregate. The grading curve of 
each, when plotted on the usual semi- 
logarithmic paper, consisted of straight 
lines with the change of direction on the 
No. 4 ordinate in one, on the  -in. 
ordinate in the second, and on the }-in. 
ordinate in the third. The remainder of 
the series consisted of systematic sets of 
gap gradings, the first set omitting each 
single size in succession up to  in.- 
? in., the next omitting two sizes in 
various arrangements, the next omitting 
three sizes ; and the final set omitting four 
sizes in different arrangements. In all 
these the proportion of fine material 


** The Law of Grading for Concrete Aggregates.” By 
L. Boyd Mercer. 113 pages, including 61 pages of diagrams, 
plates, and photographs. Published by Melbourne Tech- 
nical College Press. No price stated. 
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(passing No. 4 sieve) was constant at 
4° per cent., and the water-cement ratio 
ato-6. Concrete specimens were made by 
hand tamping and by vibration. Work- 
ability and the tendency to segregation 
were assessed; unit weights, crushing 
strength, modulus of rupture, and per- 
meability were measured, and the general 
qualities of the concretes were compared. 

Apparently the three “ straight-line ”’ 
continuous gradings were chosen more for 
their simplicity than for the concrete- 
making properties of the particular 
gradings. Mr. Mercer admits that they 
are not the type of continuous gradings 
that would make the best concrete, and 
the quality of the concretes made with 
them are described as “‘ relatively poor ”’ 
for the first and “‘ relatively fair ’’ for the 
second and third. Some of the concretes 
made with gap gradings are described as 
“ relatively good."” An advantage of the 
use of these straight-line gradings for 
comparison is that a good gap grading is 
apparent because it makes better concrete 
than the three continuous gradings, but 
it has the disadvantage of not showing 
the relationship between the gap gradings 
and the continuous grading most suited 
to the mixture and shape of aggregate. 
A clearer result would have been given 
if a continuous grading suitable for 
making relatively good concrete had been 
included in the series. Such concrete 
would probably have been at least as 
good as that made with the best gap 
grading, and possibly there would have 
been less tendency to segregate. 

A complete statement of the properties 
of the aggregates and the numerical results 
of the tests is given. Equally good 
descriptions of the qualities of the result- 
ing concrete are also given, except that 
tendencies to segregation are not clearly 
stated and are left to be inferred. A 
notable feature is a series of full-page 
plates each containing the graph of a 
grading and the water-cement ratio, and 
underneath a statement of the quality of 
the concrete. The value of the water- 
cement ratio given in plate VII is not in 
agreement with the value in Table V. 
A clear statement about the tendency to 
segregation would have improved the 
value of each note. 

Seven pages are given to conclusions 
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MEMBRANE CURING 


Sales of “‘ Ritecure "’ are backed by expert technical knowledge of efficient and 
economical concrete curing. Production is under the control of our laboratory 
where extensive tests and research are continually carried on to ensure the 
maintenance of the high standard of our products. 


To ensure efficient application of “* Ritecure,"’ we have built up a large fleet of 
power-driven spray units specially designed for spraying ‘‘ Ritecure."’ These are 
available for hire and are maintained by our fully-equipped service department, 
RITECURE SPRAYING UNIT READY FOR USE 


Ne 


STUART B. DICKENS 
MANUFACTURER 
LONDON OFFICE: 36 VICTORIA STREET, S.W.1 
TELEPHONE : ABBEY 4930 


WORKS : OLD MILTON STREET, LEICESTER 
TELEPHONE : LEICESTER 30390 


ONCRETE 
: 
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-theres SGB 


JANUARY, 1952. 


Here, there and everywhere you see the sign of 
SGB—the efficient SCAFFOLDING SERVICE that 
saves time, money and labour throughout the 
country. Give SGB your SCAFFOLDING problems. 
Write or "phone for details— 


SCAFFOLDING (GREAT BRITAIN) LIMITED 
MITCHAM - SURREY 
Telephone: MITCHAM 3400 (i8 lines) Telegrams: SCAFCO, MITCHAM 


Branches at: ABERDEEN BIRMINGHAM BOURNEMOUTH BRIGHTON 
BRISTOL CAMBRIDGE CARDIFF - DOVER DUBLIN DUNDEE 
EDINBURGH EXETER GLASGOW HULL LEEDS LIVERPOOL 
MANCHESTER NEWCASTLE NOTTINGHAM OXFORD PLYMOUTH 
PORTSMOUTH * SOUTHAMPTON ~- STOKE-ON-TRENT * SWANSEA 
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and suggestions for designing mixtures. 
Some of these conclusions and recom- 
mendations are new. Some are deduced 
from the experiments and agree with 
existing knowledge. The following state- 
ment may mislead some readers: ‘‘ Gap 
Gradings and their Application.—Concrete 
mixes with aggregates having discon- 
tinuous or gap gradings can present 
superior placeability and behaviour by 
comparison with those having continuous 
‘straight-line’ gradings for the same 
water-cement, cement-aggregate, and sand 
(— No. 4) to stone (+ No. 4) ratios.” 
This is justified by the test results and is 
quite true, but it can be misleading 
because the following statement on a later 
page is separated from it and not 
emphasised: ‘‘ The straight-line con- 
tinuous grading is adopted as presenting 
the simplest basis for comparison even 
though selected departures can present 
superior results.” 

Similarly, the following suggestion for 
designing proportions may be indirectly 
misleading : ‘‘ The basis for determining 
the most desirable combination of aggre- 
gates containing gaps can be obtained bv 


GRADING CONCRETE AGGREGATES. 


graphically presenting such combination 
so that it approximates, with the following 
limitations, to a continuous grading such 
as ‘ straight-line’ H, with inflection at 
2 in.” One tends to assume that the 
“ straight-line ’’ grading H is the best 
continuous grading, and it is only on 
turning to plate IX that it is seen that 
the concrete made with it was only of 
“ fair’ quality. These risks of misinter- 
pretation would have been avoided if a 
continuous grading suitable for making 
good-quality concrete had been deter- 
mined, included in the tests, and used 
as a criterion. It would also have given 
a clearer comparison of the values of the 
gradings tested. 

However, these are small defects in a 
publication of great value, and the 
criticisms are intended to be constructive 
and not to detract from the value of a 
fine research. Mr. Mercer’s work is 


worth studying by all interested in the 
design of concrete mixtures, and especially 
by those who must use aggregates that 
cannot be combined so as to produce 
gradings which agree with those generally 
recommended.—H. N. WALSH. 


A NEW 


“CONCRETE SERIES” 


“CONSTRUCTION WITH MOVING FORMS” 
By L. E. Hunter, M.Sc., A.M.Inst.C.£. 


1°75 dollars in Canada and U.S.A. 


72 pages. 53 illustrations. Price 7s. 6d. ; by post 8s. 


Describes and illustrates practical methods of rapid construction with continuously- 
moving, or sliding, forms. This book will be of assistance to those familiar with 
the process, and will prevent mistakes being made by those using moving forms for 
the first time. 


PRINCIPAL CONTENTS , 


@ Construction of wooden and steel forms, yokes, and jacks. 

@ Details of deck, scaffolds, dragging at corners, circular and polygonal bins, and lateral 
bracing. 

@ Procedure of construction: Preliminaries. Levelling. Roof. Dismantling. 


@ Materials. Plant. Reinforcement. Construction in cold weather. Emergency 
equipment. Labour. 


@ Reinforcement: Design. Stacking. Cover. Bar schedules. 


@ Special applications : Structures of variable shape. Structures with floors. Structures 
without columns. Openings in walls. Tanks. Chimneys. Cost. 


@ Shutters Travelling Horizontally : For sea walls, culverts, and sewers. 
@ Hints and Reminders. 


CONCRETE PUBLICATIONS LIMITED 
14 Dartmouth Street, London, S.W.1, England 
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MISCELLANEOUS. 


A New Shutter Prop. 


Figs. 1 and 2 give details of a steel prop 
for shuttering made by Ruuk Mulder & 
Co. in Holland. The wedges through the 
staggered openings in the four faces of the 
square upper part of the prop permit 
vertical adjustment to the nearest milli- 
metre. The wedge bears on the top of a 
steel scaffold tube which forms the lower 
part of the prop. The illustrations are 
taken from a journal entitled ‘‘Cement”’, 
published in Holland. 


h 
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(CONCRETE) 


Research on Bamboo Reinforcement 
in India. 


AN investigation has been made at the 
Forest Research Institute, Dehra Dun, 
India, on methods of waterproofing bam- 
boo with a view to its use as reinforce- 
ment in concrete. It was found that 
bamboo embedded in wet concrete 
absorbed water up to 300 per cent. of its 
own weight, and increased considerably 
in volume. When it was treated with a 
solution of 40 per cent. resin in alcohol, 
followed by a coat of white lead, only 
I per cent. of moisture was absorbed in 
24 hours; when two coats of white lead 
were applied the absorption was 0-30 per 
cent. and the expansion almost negligible. 


WATERPROOFING 
RAPID SETTING & HARDENING 
DUST - OIL & ACID PROOFING 


Send for full details of the complete range 

of PALLAS PRODUCTS. Free technical 

advice is available on all waterproofing 
problems. 


PALLAS CHEMICALS LTD. 


53 WELLBURN PARK, NEWCASTLE-ON-TYNE 


WASHED 


BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 
WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY 
CONTRACT BY MOTOR LORRY. 


Quotations on Application. 
Telephone : Paddington 2024 (3 lines). 


Sand and Ballast Specialists, 
IRONGATE WHARF, 
PADDINGTON BASIN, W. 


MEMBERS OF B.S @ A.T.A. 
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STRONGER CONCRETE 
PNEUMATICALLY APPLIED.. 


QUICKER AND CHEAPER 
BY THE 


PNEUMATIC 
CONCRETOR 


Air-applied concrete gives greater 

strength. It is absolutely imper- 

vious to moisture, and bonds so 

tightly as to act as an original 

pert of the structure. The Pneumatic Concretor applies concrete by a ‘‘ shooting *’ action. 
erfect density, greater strength, minimum water content, and low cost application are a few 
of the features of this unit. ideal for steel work, masonry, timber, against corrosion, salt water, 
chemicals, etc. Send for leaflet to-day. 


BOULDER EQUIPMENT LTD. 
18 HIGH STREET, BARNET, HERTS. PHONE: BARNET 4141 
*% CABLES: BOULDER, BARNET 


** Naybro "’ Stone has been specified 
by leading Architects and Engineers 
for bridges, industrial and residential 
structures of all kinds in many parts 
of the country. It is a material of 
superior quality produced by ex- 
perienced craftsmen, and can be 
supplied to any design, texture, and 
finish at an economical price. In- 
clude our mame on your list for 
future contracts. Quotations sub- 
mitted without obligation. 


NAYBRO STONE LTD. 


LONGTON, STOKE-ON-TRENT 
Telephone : Longton 3905! 
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MISCELLANEOUS ADVERTISEMENTS. 


Situations Wanted, 3d. a word: mini- 
mum 7s. 6d. Situations Vacant, 4d. a 
word : minimum 10s. Other miscella- 
neous advertisements, 4d. a word : 10s. 
minimum, Box number ts. extra. 


Advertisements must reach this office by 
the 23rd of the month preceding publication. 


SITUATIONS VACANT. 


>. 
SITUATIONS VACANT. Junior and senior draughtsmen, 
with good experience in all branches of reinforced concrete, 
wanted for consulting structural engineer’s office. Ex- 
perience in structu steelwork an advantage. 
according to age and Se 2 Please apply in writing 
to F. J. Samugty, 8 , London, 


SITUATIONS VACANT. The following additional rein- 
forced concrete staff are req i diately for 
permanent and progressive positions: (a) Senior engineer- 
designer with extensive structural design experience to take 
charge of a drawing-office unit ; (6) Designer-detailers (age 
25-40); (c) Detailer- draughtsmen (age 20-30). Full 

articulars of experience and salary required, in writing, to 

He LiversepGe Reinrorcep CONCRETE ENGINEERING 
Company LimiTep, House, 31a John Adam 
Street, London, W.C 


SITUATIONS VACANT. BRITISH RAILWAYS (West- 
ern Region) London office have vacancies for expert 
designers in prestressed concrete. Good prospects of 
permanency for conscientious and knowledgeable men. 
Apply, giving particulars of age, experience, etc., to Crvit 
Enoineer, Britisn Rattways, Western Region, "Padding- 
ton Station, London, W.2 


SITUATIONS VACANT. Experienced 
for East Africa by long-established company of rein 

concrete specialists employed primarily on design of com- 
mercial structures. Unmarried men 44-years’ 


contract with paid commensur. 
experience and qualifications. a “ AG/106," c/o 95 
Bishopsgate, London, E.C.2. 


SITUATIONS VACANT. Reinforced concrete d 

and detailers wanted for Southern Rhodesia and Union 
of South Africa. Candidates should have had at least 
five years’ experience of competitive designing. Free 
passages. Salary according to experience and qualifica- 
tions. Details in confidence to Box ‘ OC/178,” c/o 
95 Bishopsgate, London, FE.C.2. 


SITUATION VACANT. Wanted for consulting engineer's 
office. Senior engineer for reinforced concrete structures 
(precast and prestressed) and some steelwork. Extensive 
structural design experience required, and ability to take 
charge of a drawing office unit. Full particulars of age, 
experience, and salary to F. J. Samugty, 8 Hamilton 
Place, London, W.1. 


SITUATION VACANT. Senior reinforced concrete de- 

signer for London consulting engineer's office. Excellent 
rospects. Box 2520, CONCRETE AND CONSTRUCTIONAL 
INGINEERING 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Sales representative required 
for proprietary method of concrete Puilding construction. 
Applicants should have had some experience of the build- 
ing industry. Send full details of previous experience, 
age, and salary required. Tarstac Limitep, Wolver- 
hampton. 


SITUATION VACANT. Research assistant required for 
concrete laboratory. Some experience in reinforced con- 
crete design an advantage. Apply stating experience and 
qualifications. Prorgssor A. L. L. Baker, City & Guilds 
College, South Kensington, London, S.W.7. 


SITUATION VACANT. A British firm of contractors 
and civil engineers operating in Malaya and Borneo require 
an assistant engineer for work at their head office, Singa- 

sre, connected with public works contracts in Borneo, 
ar civil engineering and building projects, including 
design work. Write, with full particulars, to Box DE/72, 
c/o 95 Bishopsgate, London, E.C.2. 
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SITUATIONS VACANT. General civil and structura? 
designer /draughtsmen are —— by Imperial Chemical 
Industries Limited, General Chemicals Division, to assist 
in the design of steel and reinforced concrete structures 
for chemical plants. Location: Runcorn. Salary depen- 
dent on age and experience. Apply in writing, quoting 
E/80, to Starr MANAGER, IMPERIAL CHEMICAL INDUSTRIES 
Limtrep, GENERAL CHEMICALS Drvision, Cunard 
Liverpool 3. 


SITUATIONS VACANT. Structural designer/ 
draughtsmen ng in Designs Branch ce Air Ministry 
Works Department. licants should have had several 
years’ experience in the esign and detailing of reinforced 
concrete or structural staciorests The appointments will 
normally be in London. Salaries are in ranges up to 
£675 per annum with starting pay dependent upon age, 
qualifications and experience. Applications, stating age, 
qualifications, previous appointments (with dates), should 
be sent to Arm Ministry Directorate GENERAL OF 
Works, C.22 (W.9), Bush House, S.E. Wing, Strand, 
London, W.C.2, from which address further details may 
be obtained. 


SITUATION VACANT. Prestressed concrete pipe 
manufacturers require qualified mechanical i 
(A.M.L.Mech.E. or equivalent), preferably with some 
electrical experience, to .——— the erection of a pipe 
factory, Liverpool area. evious experience in charge 
of small factory installation essential, and knowledge of 
production planning an advantage. Prospect of manage- 
ment of two or more similar factories. Salary according 
to qualifications and experience; not less than {750 
envisaged. Full particulars to PRELOAD (Gt. Britain), 
Lrp., 5 Stanhope Gate, London, W.1. 


SITUATION VACANT. Cost clerk required for precast 
concrete works, Herts. Must be fully experienced in 
bonusing, abstracting, and all costing routine. Housing 
available. Write fully, experience, salary, age, when free, 
etc. Box 2521, Concrete anp ConsTrRUCTIONAL ENGiIN- 
EERING, 14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Structural or civil 

uired by building and civil engineering contractors, 
HQ Westminster, as assistant to managing director. Age 
limits 25-40. Engineering degree an advantage, and must 
have had drawing-office experience in design and detailing 
of reinforced concrete structures, together with sound prac- 
tical site training in civil engineering work. Subject to 
practical proof of ability and satisfactory service, will 
eventually lead to important executive position. Write 
giving full details of experience, age, present salary, when 
available, etc. Box 2522, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1 


SITUATIONS VACANT. NORTH THAMES GAS 
BOARD. Junior draughtsmen are required in the chief 

"s department, Westminster. Applicants, who 
must be fully trained, should have some experience of any 
of the following: Coal carbonising plant, by-products 
plant, steel structures, pipe layouts, materials-handling 
plant, or reinforced concrete. Starting salary, depending 
on age and qualifications, will be within the range of 
£415-£555 per annum. The appointment is of a permanent 
nature, and pension arrangements will be discussed with 
short-list candidates. Applications, giving age, qualifica- 
tions, and experience, should be sent to the Starr Con- 
TROLLER, NortH Tuames Gas Boarp, 30 Kensington 
Church Street, London, W.8, quoting reference number 
666/7. 


SITUATIONS VACANT. i , designer-draughts- 
men, and detailers required in reinforced concrete con- 
struction for offices in Manchester. Progressive positions, 
with entry into pension scheme after twelve months’ service. 
Commencing salaries according to experience and ability. 
Address applications, as detailed as ible, in confidence, 
to “ Twistee.” Retwrorcement, Lrp., 7 Oxford Road, 
Manchester, 1 


FOR SALE. 
FOR SALE. Sacks, bags, and c cloths for sale. You 
want the best type and quickest i . Write = 
Braypon, Ltp., 26 The Highway, E.1. Tele- 
phone: ROYal 1044. 
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Unset Cement Resistant to 
Moisture. 

It is reported that a new type of cement 
whose properties are unaffected by pro- 
longed storage in moist conditions, or 
even by brief contact with water, is being 
used in Russia. It is stated that when 
the cement is mixed with aggregate the 
water-resistant film is removed and the 
cement sets and hardens in a normal 


for 100°|, 
WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Te). TiDeway 1486-7 LONDON, 8.E- 


SEND FOR 


DETAILS 


MISCELLANEOUS, 


Emptying Cement Bags. 


THE cost of labour in opening cement bags 
by hand is avoided by a device, described 
in “‘ Engineering News-Record "’, used in 
the production of 500,000 tons of concrete 
for a hydro-electric works in Idaho, U.S.A. 
The bags are taken off the stacks in the 
cement store and placed by hand at 8 ft. 
intervals on a belt-conveyor which carries 
the bags to the top of a short inclined 
chute. Jn sliding down the chute the 
bags pass over two circular saws, which 
rip them open at a rate of 23 per minute. 
The cut bags pass on to a vibrating chain 
where the cement is shaken into a hopper 
from which it is conveyed to the silos of : 
the batching plant. The empty bags are 
taken on a belt-conveyor to an incinerator. 


Specialities Allied to — 
| CONCRETE & BUILDING PRODUCTS | 
including Accelerators, Retarders, Hardeners, | 
Waterproofers, Oilproofers, Cement Paints, etc. _ 

_ For full particulars please write 

| ALLIED BUILDING COMMODITIES 

LITTLE ROYD, HUDDERSFIELD. 


Power Operated - 
_ Folly Automatic. 


This machine is specifically designed for 
the mass production of SOLID BLOCKS 
and is capable of producing 300 blocks 
per hour, which are jolted, compressed 
and extruded automatically. Fitments 
are also available for the manufacture of 
hollow blocks. 


TRIANCO LIMITED 
IMBER COURT, EAST MOLESEY, SURREY 
Telephone: EMBerbrook 3300 


TRIANCO 
N° K'2 Type 


BLOCK MAKING MACHINE 


BLOCK-MAKING MACHINES 


we 


DELIVERY FROM STOCK 
Full specification will be sent on application 


TRIANCO 
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MISCELLANEOUS. 


Prestressed Concrete. 


A BROCHURE entitled ‘‘ Prestressed Con- 
crete Manual,’’ in which the Magnel- 
Blaton system is described and illustrated, 
is available from Stressed Concrete 
Design, Ltd., 54 Clapham Common South 
Side, London, S.W.4. 


Change of Name. 


The name of Kent & Sussex Contractors, 
Ltd., has been changed to Rush & Tomp- 


kins, Ltd. The Company’s business and | 


general organization remain unchanged. 
The name of the associated company, 
Rush & Tompkins, Ltd., of Footscray 
High Street, Sidcup, has been changed 
to Rush & Tompkins (London), Ltd. 


CHESTERFIELO 


BAKEWEL 
NEWARK 


NOTTINGHAM 


GRANTHAM 
BELPE 
BURTON- | 
u MOWBRAY 


OUGHBOROUGH 
ON-TRENT 


Trent Gravels 
10,000 tons per week 
Washed & Crushed |} in. to § in. 


We are the leading suppliers of high-class concrete 
regates in the area shown above. Prompt 
iveries guaranteed and keen competitive prices 

quot Send for samples and prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 


Telephone: Beeston 54255. 
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DATA FOR PRICING 
REINFORCED CONCRETE. 


Materials. 
(Delivered in London area.) 


AGGREGATES (per cu. yd.).—Washed sand, 20s. 
Clean shingle: jin., 17s.; $in., 19s. 6d. 
Thames ballast, 18s. od. 

Cement (per ton, delivered at Charing Cross).— 

Portland cement, 6 tons and upwards, 95s. 3d. 
1 ton to 6 tons, roos. 3d. Paper bags and 
non-returnable jute sacks included. 

Rapid-hardening Portland, 8s. above ordinary 
Portland. 

Aquacrete and 417, 32s. 6d. above ordinary 
Portland ; paper bags included. 

Colorcrete (buff, red, and khaki), in 6-ton loads, 
136s. 94.; paper bags included. 

Snowcrete, {12 12s. 9d., inc. paper bags. 

“ Super-Cement,”’ 32s. 6d. per ton above ordin- 
ary Portland cement; paper bags included. 

High-alumina cement, 1 ton and upwards, 
255s. per ton; paper bags 22s. per ton 
extra. 

Snowcem paint, 71s. per cwt. inc. containers, 

SHUTTERING.—For prices of timber, refer to S.R. & 
O., 1949, No. 1079 (price 1s. 1d.) and No. 94 
(price 5d.) issued by H.M. Stationery Office. 

REINFORCEMENT.—Mild steel round bars (per 
cwt.); fin. to in., 35s. in. to} in., 
36s. in., 37s. in., 39s. 


Materials and Labour. 
(Contracts up to {5000. Inc. 10 per cent. profit.) 


PorTLAND CEMENT CONCRETE, I : 2: 4.— 
Foundations, 3s. 8d. per cu. ft. Columns, 3s. 
per cu. ft. Beams, 3s. = cu. be —_ 
slabs 4 in. thick, 9s. 
5 in., 11s. 3d. ; Do., 6 in. 6 Do! 
15s. od. Walls 6 in. thick, 13S. 6d. per sq. yd. 
Add for hoisting 3s. 6d. per cu. yd. above 
ound floor level. Add Ag rapid-hardening 
‘ortland cement 2s. per cu. yd. 
ReEINFORCEMENT.—Mild steel round bars, includ- 
ing cutting, bending, fixing, and wire ( 
cwt.)—4 in. to in., 56s. ¥% in. to }in., 
50s. *% in. to 2§ in., 47s. 
SHUTTERING AND SUPPORTS.— 
Walls, 175s. per square 
Floors (average ro ft. high), 180s. y square. 
In small quantities, 2s. 3d. per sq. ft. 
Columns, average 18 in. by 18 in. (per sq. ft.), 
2s. 3d.; in narrow widths, 2s. 4d. 
Beam sides and soffits, average 9 = by 12 in. 
(per sq. ft.), 2s.4d.; in narrow widths, 2s. 5d. 
Raking, cutting, and waste, 6d. per lin. ft. 
Labour on splays, 3d. per lin. ft. 
Small fillets to form chamfers, 6d. per lin. ft. 


Wages. 


The rates of wages on which the above prices 
are based are: Carpenters and joiners, 3s. 3d. 
hour (carpenters 2d. a day tool money) ; 
bourers, 2s. 9}d.; Men on mixers and 
hoists, 2s. 11$d. ; Bar- benders, 3s. 


Constructional Engineering,” and is strictly copyright. 
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THIS WINTER 


continue concreting 


without interruption 


USING 
CEMENT 


THE CEMENT MARKETING COMPANY LIMITED 
PORTLAND HOUSE, TOTHILL STREET, LONDON, swi 


G. & T. EARLE LTO... WILMINGTON, HULL 
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